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PREFACE. 


ee  TTE  that  enlarges  his  curiofity  after  the 
works  of  nature,”  fays  a celebrated 
writer,  “ demonfir  ably  multiplies  the  inlets 
to  happinefs.  A man  that  has  formed  a 
habit  of  turning  every  new  object  to  his 
entertainment,  finds  in  thefe  productions  an 
inexhauflible  hock  of  materials  upon  which 
he  can  employ  himfelf,  without  any  temp- 
tations to  envy  or  malevolence  ; faults,  per- 
haps, feldom  totally  avoided  by  thoie,  whole 
judgment  is  much  exercifed  upon  the  works 
of  art.  He  has  always  a certain  profpect 
of  difcovering  new  reafons  for  adoring  the 
fovereign  Author  of  the  univerfe,  and  pro- 
bable hopes  of  making  fome  difcove^y  of 
benefit  to  others,  or  of  profit  to  himfelf.55 

No  method  appears  belter  calculated  to 
enlarge  our  knowledge  of  Natural  Hiftory, 
than  vifiting  foreign  countries,  and  carefully 

attending 


attending  to  the  different  obje&s  they  afford, 
which  more  or  lefs  delight  by  their  novelty 
and  variety  ; but  our  inquiries  fhould  not 
be  confined  merely  to  private  gratification  ; 
there  are  duties  of  a more  rational  nature  * 
to  be  ufe ful  to  fociety  by  diflributing  hapl 
pinefs  amongft  our  fellow  creatures,  is  one 
of  the  higheft  and  moll  neceffary.  The  nu- 
merous produces  of  nature,  their  applica- 
tion to  the  wants,  the  comforts,  and  even 
ornaments  of  life  ; the  manners,  cufloms, 
and  opinions  of  mankind  ; agriculture,  ma- 
nufactures, and  commerce;  tide  flate  of  arts, 
learning,  and  the  laws  of  different  nations, 
when  judicioufly  invefligated,  tend  to  en- 
large the  human  underflanding,  and  to  ren- 
der individuals  wifer,  better,  and  happier. 

The  introduction  of  the  common  potatoe, 
the  management  of  filk-wonns,  the  difco- 
very  of  jefuits  bark,  the  ufes  of  cochineal, 
lacca  and  indigo,  are  undeniable  proofs  of 
the  advantages  which  might  be  derived 
from  the  inquiries  of  ingenious  men.  The 
difcovery  of  another  fuch  root  as  the  pota- 
toe,  another  fuch  article  of  commerce  and 
ajaparel  as  filk,  another  fuch  remedy  as  the 
bark,  and  fuch  other  dying  articles  as  co- 
chineal and  indigo,  would  prove  acquifi- 
tions  of  the  greatest  importance  to  a trad- 

< ' inS 


IX 


PREFACE. 

ing  nation,  and  render  the  inquifitive  tra- 
veller confpicuous  as  a public  hleffing. 

Many  gentlemen  and  Tea-faring  perfons 
who  go  abroad,  by  their  office  and  fitua- 
tion  in  life,  enjoy  both  time  and  oppor- 
tunity for  colle&ing  the  bed  information 
on  fuch  fubje&s  of  general  utility,  efpecially 
the  natural  produ&ions  peculiar  to  the 
place  they  vifit  or  refide  in,  which  hey  are 
induced  to  overlook,  for  want  of  proper  di- 
rections for  diftinguiffiing  and  preferving 
them,  whereby  things  of  value  and  ufe  are 
loft  to  the  public,  and  the, time  of  the  tra- 
veller lefs  beneficially  employed; 

« 

To  promote  an  application  of  the  time 
and  talents  of  fuch  perfons  to  rational  and 
commendable  inquiries  of  this  kind,  is  the 
defign  of  the  following  directions,  which 
the  atithot*  thinks  himfelf  juftified  in  re- 
commending, as  they  principally  refultfrom 
experiment  and  obfervation : Thefe  were 
firft  printed  in  the  year  1772,  and  the  re*- 
ception  from  the  publick  was  fuch  as  to 
encourage  a fecond  edition  in  1774  ; but 
this  likewife  being  foon  out  of  print,  a 
third  edition  was  not  long  afterwards  pre- 
pared for  the  prefs,  and  fome  of  the  firft 
feCtions  were  printed  off  feveral  years  ago  ; 

A various 
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various  avocations  then  intervening1,  pre- 
vented the  completion  of  the  remaining 
feftions  ; nor  would  this  little  performance 
have  been  now  refumed,  had  any  publica- 
tion appeared  calculated  to  preclude  the 
utility  of  the  original  plan,  which  has  fmce 
been  confiderably  improved,  to  make  it 
more  deferving  of  future  encouragement. 

In  the  fecond  part  are  introduced  feveral 
queries  and  obfervations  on  natural  hiftory, 
and  upon  fubjefts  in  general,  which  have 
not  been  clearly  and  fufficiently  afcertained, 
and  therefore  merit  the  attention  of  the 
naturalift  and  traveller. 

• f * . 1 ' ■ 

The  principal  of  thofe  writers  who  have 
appeared  in  different  departments  of  Natu- 
ral Hiftory,  will  be  noticed  under  the  par- 
ticular heads  they  treat  upon. 

If  perfons  who  go  abroad,  or  relide  in 
foreign  countries,  were  acquainted  with  ma- 
thematics and  drawing,  they  would  in  all 
probability  make  their  remarks  more  ac- 
ceptable, by  adding  accurate  maps  of  the 
countries  they  viht  or  refide  in  ; and  by 
joining  to  them  the  drawings  of  men,  theif 
dreffes,  utenfils,  weapons,  coins,  machines, 
rites,  facrifices,  buildings,  temples,  idols, 

and 
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and  antiquities ; as  well  as  the  curious  qua- 
drupeds, birds,  reptiles,  fifli,  infedls,  and 
(hells  peculiar  to  each  place ; with  the 
plants  found  in  thofe  climates,  efpecially 
fuch  as  are  employed  for  food,  in  com- 
merce, manufadlures,  phyfic,  dying  and 
other  purpofes. 

1 * • ' . • ! # 

In  the  drawings  and  deferiptions  relative 

to  natural  hillory,  it  is  neceifary  to  attend 
to  many  circumftances  which  are  the  cha- 
ra£leriflics  of  each  fpecies  of  the  animal 
and  vegetable  creation.  In  quadrupeds  the 
number  and  difpofition  of  the  teeth  ; lhape 
and  polition  of  the  horns ; number  of  the 
toes  in  each  foot ; (hape  and  fize  of  the 
claws  and  hoofs ; fize  of  the  ears  ; colour 
and  difpofition  of  the  whilkers  ; nature  and 
growth  of  the  hair  in  the  fur,  mane,  and 
tail ; length  and  ufes  of  the  tail ; whether 
calculated  to  grafp  any  obje£l,  or  to  give 
the  animal  liability ; and  even  the  attitude 
which  is  chara£lerillic  of  the  animal,  and 
(hews  bell  itJs  marks,  fpots,  llripes,  claws* 
ears,  tail,  8c c.  ought  to  be  exprelfed. 

In  birds,  the  lhape  and  ufes  of  the  bill, 
whether  notched,  ferrated,  or  otherwife  re- 
markable ; number  and  difpofition  of  the 
toes,  and  whether  dillinfl,  lobated,  or  pal- 
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mated  ; length  of  the  legs  and  nakednefs 
of  the  knees  ; colour  of:  the  greater  and 
fmaller  quill  feathers,  upper  and  under 
coverts  of  the  wings ; number  and  colour 
of  the  tail  feathers,  and  coverts  of  the  tail ; 
appearance  of  the  vent,  belly,  bread,  throat, 
back,  creli,  wattles,  carunculae,  fpurs,  &c. ; 
attitude  peculiar  to  the  bird,  and  the  dif- 
ference between  males  and  females,  and 
young  and  old  birds,  Ihould  be  defcribed. 

In  tortoifes  and  turtles  the  difpofition  of 
the  (hell,  and  it’s  compartments  ; fhape  and 
number  of  it’s  toes  ; abfence  or  prefence 
of  the  tail,  and  fhape  of  the  head,  mull 
be  delineated. 

In  fnakes,  the  fcales  above  and  below, 
their  number,  colour,  and  figure;  form  of 
their  headsy and  whether  they  are  venom- 
ous or  not,  fhould  be  remarked. 

*.  . * t ' % > . • 

In  fifh,  it  is  neceffary  to  attend  to  the 
proportion  of  the  breadth  to  the  length ; 
form  of  the  head  and  difpofition  of  the  pa- 
late and  teeth  ; fhape  and  pofition  of  the 
mouth;  fize  and  fituation  of  the  eyes ; co- 
verts of  the  gill,  and  rays  of  it’s  under- 
part ; fpines,  horns,  and  protuberances  of 
the  head  ; number,  figure,  fize,  and  colour 
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of  the  fins  and  tail,  with  the  fpinofe  and  foft 
rays  in  each  ; the  turn  of  the  lateral  line, 
with  the  form,  colour  and  difpofition  of 
the  fcales* 

. i 

In  infers,  the  feafon  when  each  of  the 
different  kinds  appear  fhould  be  obferved  ; 
the  number,  fubftance,  and  particular  fhape 
of  their  wings,  with  the  pofition  of  them 
when  the  infe£t  is  at  reft;  the  fhape  of  the 
antennae  or  horns,  with  the  number  of  joints 
in  each  ; the  form  of  the  head,  mouth  and 
eyes,  more  particularly  of  the  head  in 
beetles,  of  the  mouth  in  bees,  wafps,  flies, 
and  gnats,  and  of  the  eyes  in  fpiders ; the 
number  and  fize  of  the  legs  ; the  ftiape  of 
the  thighs,  feet  and  claws ; the  flings  pecu- 
liar to  the  hymenoptera  clafs,  and  the  ufes 
they  are  applied  to  : but  the  natural  hifto- 
ry  of  infecls  fhould  in  a peculiar  manner 
engage  the  traveller’s  attention,  as  it  is  of 
more  confequence  to  difcover  the  natural 
hiftory  of  one  deftruftive  or  ufeful  infe£l, 
than  merely  to  collect  and  bring  over  twenty 
in  their  perfect  ftate ; the  former,  at  the 
fame  time  that  it  makes  the  fcience  more 
entertaining,  bids  fair  to  benefit  mankind, 
while  the  latter  ferves  only  to  fill  the  cabi- 
nets of  the  curious  ; he  fhould  therefore 
carefully  obferve  the  manner  in  which  in- 
: ' febls 
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feeds,  &c.  § III.  p.  23,  which  I have  ex- 
tra6led  from  the  Tranfactions  of  the  Soci- 
ety for  the  Encouragement  of  Arts,  Vol* 
xvi.  p.  265.  It  is  merely  packing  up  feeds 
in  abforbent  paper,  and  furrounding  the 
fame  by  raifins,  or  brown  moift  fugar ; 
which,  by  experiment,  feems  to  afford  that 
genial  moifture  requifite  to  preferve  the 
feeds  in  a ftate  fit  for  vegetation. 

The  Naturalift  fhould  endeavour  to  keep 
an  accurate  journal,  wherein  all  the  oc- 
currences, obfervations,  places,  diftancesr 
defcriptions,  accounts,  informations,  and  re- 
marks, fhould  regularly  and  daily  be  enter- 
ed, while  recent  m memory. 

It  would  be  advifable  to  write  on  a label 
fixed  to  each  objeft,  a number  correfpond- 
ing  to  the  notes  in  the  journal ; by  which 
means,  at  any  future  period,  the  objeft  it- 
felf  may  be  clearly  afcertained. 
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PART  the  FIRST. 

; SECT.  I. 

The  Method  of  catching  and  preferving 
Infe&s  for  Collections . 

■ ■ • — Tenthoufand  different  tribes 
People  the  blaze.  To  funny  waters  fome 
By  fatal  inftintt  fly. 

—Through  the  green-wood  glade 

Some  love  to  ftray  ; there  lodg’d,  amus’d  and  fed. 

In  the  frefh  leaf.  Luxurious,  others  make 
The  meads  their  choice,  and  vifit  every  flower. 

And  every  latefit  herb,  (e) 

TNSECTS  in  general  are  known  to  molt  peo- 
-*•  pie,  the  fyftematic  diftin£Hons  but  to  few  ; 
nor  have  we  any  Englifh  names  for  the  greateft 
part  of  them.  The  general  denomination  of 
beetles,  butterflies,  moths,  flies,  bees,  wafps, 

(a)  Thomfon’s  Seafons,  Summer,  1.  246. 


f 
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and  a few  other  common  .names,  are  all  that 
our  language  lupplies.  It  would,  therefore,  be 
in  vain  to  enumerate  the  immenfe  variety  of  ge- 
nera and  fpecies  to  any  perfon  unfkilled  in  the 
fcience  of  entomology  : we  may,  however,  give 
di regions  under  general  names,  where  to  find 
and  how  to  catch  each  kind,  (b) 

T.  The  Coleoptera  (c),  or  firfl  great  clafs  of 
infers,  including  beetles,  are  found  in  and  un- 
der the  dung  (d)  of  animals,  efpecially  of  cows, 
horfes,  and  fheep  : many  of  them  make  holes 
under  the  dung  three  or  four  inches  deep;  it 
will  therefore  be  neceffary  to  have  an  iron  fpade 
to  dig  them  out,  when  in  fearch  of  this  tribe  of 
infers. 

Some  (e)  are  found  in  rotten  and  half  de- 
cayed wood,  and  under  the  decayed  bark  of 
trees  ; on  the  carcafes  (f'j  of  animals  that  have 
been  dead  four  or  five  days;  on  moift.  bones 
that  have  been  gnawed  by  dogs  or  other  ani- 
mals; on  flowers  having  a foetid  fmell ; and  on 
feveral  kinds  of  fungous  fubftances,  particularly 

the 


(b)  Vide  Schoeffer.  Elements  Entomologies.  Curtis’s  ac- 
curate inftruCtions  for  collecting  and  preferving  infeCts,  and 
his  introduction  to  the  knowledge  of  infeCts  translated  from 
the  Fundamenta  Entomologiae  of  Linnaeus.  Amaen.  Acad, 
v.  7. 

(<?)  Coleoptera,  from  noXene,  a fheath,  and  zjlspov,  a wing,  are 
fuch  infeCts  as  have  cruftaceous  Elytra,  or  (hells,  which  (hut 
together,  and,  form  a longitudinal  future  down  to  the  back  of 
the  infeCt,  as  the  beetle,  Bupreftris  ignita,  fig.  1. 

\d)  Scarabaeus,  chafer.  Dermefles,  leather-eater.  Hifter, 
mimick-beetle.  Staphylinus,  roue-beetle.  (e)  Lucanus,  fag- 
beetle.  Cerambyx,  capricorn-beetle,  (fj  Hiiter.  Silpha,  car- 
rion-beetle. 

(g)  Byrrhus, 


the  rotten  and  moft  {linking:  others  [g)  may  he 
found  in  a morning  about  the  bottoms  of  per- 
pendicular rocks  and  fand  banks,  and  alfo  upon 
the  flowers  of  trees  and  herbaceous  plants. 

Many  kinds  (A)  may  be  caught  in  rivers,  lakes, 
and  Handing  pools,  by  means  of  a thread  net, 
with  fmall  melhes,  on  a round  wire  hoop,  fixed 
at  the  end  of  a long  pole. 

In  the  middle  of  the  day,  when  the  fun  fliines 
hot,  (/)  fome  are  to  be  feen  on  plants  and  flowers, 
blighted  trees  and  ill  rubs ; others  (A)  in  moift 
meadows  are  beft  difeovered  at  night,  by  the 
fhining  light  which  they  emit. 

A great  variety  (I)  fit  clofe  on  the  leaves  of 
plants,  particularly  of  the  burdock,  elecampane, 
coltsfoot,  dock,  thiftle,  and  the  like;  or  feed  on 
different  kinds  of  tender  herbs  (m). 

Numbers  ( n ) may  be  found  in  hotifes,  dark 
cellars,  damp  pits,  caves,  and  fubterraneous 
pafiages,  or  on  umbelliferous  flowers  (o),  on  the 
trunks  as  well  as  the  leaves  of  trees ; in  timber- 
yards,  and  in  the  holes  of  decayed  wood. 

Some  (p)  inhabit  wild  commons,  the  margins 
of  pools,  marfhes,  and  rivulets;  and  are  likewife 
feen  creeping  on  flags,  reeds,  and  all  kinds  of 
water-plants. 

Multitudes  ( q ) live  under  Hones,  mofs,  rub- 
bifh,  and  wrecks  near  the  fhores  of  lakes  and 

[gj  Byrrhus,  curculio,  weevil.  Bruchus,  feed-beetle,  (b) 
Gyrinus,  whirl-beetle.  Dytifcus,  water-beetle.  (/)  Coccinella, 
lady-fly . Bupreftis,  burn-cow.  Chryfomela,  golden  homy-beetle. 
Cantharis,  foft-winged  beetle.  Elater,  fpring-beetle.  Necyda- 
lis,  clipi-winged  beetle,  [k)  Lampyris,  glow-worm.  (/)  Caf- 
fide,  tortoife-'beetle.  [m)  Meloa,  blifler-beetle.  (n)  Tenebrio, 
fiinking-beetle.  (o)  Cerambyx,  Ftinus.  ( p ) Leptura,  wood- 
beetle . Cicindela,  gloffy  beetle,  (q)  Carabus,  ground-beetle. 
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rivers.  Thefe  are  found  alfo  in  bogs,  marfhes, 
moift  places,  pits,  and  holes  of  the  earth,  on 
(lems  of  trees;  and  in  an  evening  they  crawl 
plentifully  along  path-ways  after  a fiiower  of 
rain. 

Some  (r)  may  be  difcoyered  in  the  hollow 
ftems  pf  decayed  umbelliferous  plants,  and  on 
many  forts  of  flowers  and  fruits* 

II.  Another  clafs  (s)  of  infetts  are  found  a- 
bout  (t)  bake-houfes,  corn-mills,  in  (hips,  and  in 
all  places  where  meal  is  kept;  on  grafs  (u),  and 
all  kinds  of  field  herbage.  Some  (v)  of  thefe 
frequent  rivers,  lakes  and  Handing  pools. 

III.  Butterflies  and  moths  make  another  great 
divifion  (zv).  In  the  day,  when  the  fun  is  warm, 
butterflies  (x)  are  feen  on  many  forts  of  trees, 
fhrubs,  plants,  and  flowers.  Moths  (y)  may  be 
feen  in  the  day-time,  fitting  on  walls,  pales, 
trunks  of  trees,  in  fhades,  out-houfes,  dry  holes, 
and  crevices  * ; on  fine  evenings  they  fly  about 

the 

(r)  Forficula,  earwig. 

p)  Hemiptera,  from  yi//.u tv,  half,  and  zfltpov,  a wing,  have 
their  upper  wings  ufually  half  cruftaceous,  and  half  membra- 
naceous, not  divided  by  a longitudinal  future,  but  incum- 
bent on  each  other,  as  the  Cimex,  fig.  2.  ( tj  Blatta,  cockroach. 

( u ) Mantis,  camel  cricket.  Gryllus,  locuft.  Fulgora,  cicada, 
flea-locujl.  Cimex,  bug.  (o>)  Notone&a,  boat-fly.  Nppa, 
water- fcorpion. 

(w)  Lepidoptera,  from  Xeths-,  a fcale,  and  ziltpov,  a wing, 
are  infe&s  having  four  wings,  covered  with  fine  fcales  in  the 
form  of  powder  or  meal,  as  in  the  butterfly,  Papilio  Antiopa, 
fig.  3.  (x)  Papilio.  butterfly,  (y)  Phalaena,  moth. 

* The  belt  method  to  kill  moths,  when  {landing,  or  fitting  on 

walls 
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the  places  they  inhabit  in  the  day  time.  Some 
(z)  are  feen  flying  in  the  day-time  over  the 
flowers  of  honey-fuckles  and  other  plants  with 
tubular  flowers.  Infefts  of  this  fpecies  feldom 
fit  to  feed,  but  continue  vibrating  on  the  wing, 
while  they  thrufl  the  tongue  or  probofeis  into 
the  flowers. 

IV.  Infe&s  of  this  clafs  (a)  are  found  in  woods 
(£),  hedges,  meadows,  fand-banks,  walls,  pales, 
fruits,  and  unbelliferous  flowers ; fome  (c)  fly 
about  lakes  and  rivers  in  the  day. 

W The  fifth  divifion  ( d ) including  wafps  (<?), 
bees,  (f)y  Sec.  may  be  feen  about  hedges  (g)y 
fhrubs,  flowers,  and  fruits.  Wafps  and  bees 
are  the  only  winged  infefts  that  have  any  great 
degree  of  poifon  in  them  ; they  fhould  therefore 
be  taken  with  a pair  of  forceps,  and  handled 
cautioufly  on  account  of  their  flings,  which  are 

dangerous 

walls,  pales,  &c.  is  to  give  them  a gentle  preffure  on  the  tho- 
rax, or  breaft,  with  the  end  of  any  thing  fmooth,  as  a tobacco? 
ftopper,  or  tooth-pick  cafe  : this  will  deprive  them  of  fenfe  and 
motion  for  the  prefent  moment,  and  they  will  fall  down  on 
whatever  is  held  under  them;  a pin  lhould  then  be  ftruck 
through  the  thorax,  which  fhould  be  preffed  between  the  thumb 
and  finger  of  the  left-hand,  till  it  is  felt  to  give  way  a little;  they 
may  then  be  ftuck  in  the  receiving  box. 

(z)  Spinx,  hawk-moth. 

{a)  Neuroptera,  from  nvpoy,  a nerve,  and  vrlegov,  a wing,  have 
four  membranaceous  tranfparent  naked  wings,  generally  like 
network,  as  in  the  Panorpa  Coa,  fig.  4.  (h)  Myrmeleon,  heme- 

robius,  pearl-fly.  Raphidia,  camel-fly.  (c)  Libellula,  dragon-fly , 
Ephemera,  may-fly.  P h ry g a n e a , fpriug - fly . 

( d ) Hymenoptera,  from  y^yy,  a membrane,  and  Trlepov,  a wing. 
Infefts  with  four  membranaceous  wings,  tail  furnifhed  with  a 
fting  ; as  in  the  Tenthredo,  fig.  5.  (e)  Vefpa,  wafp.  (/)  Apis, 
bee.  (g)  Tenthredo,  flaw -fly.  Sirex,  tailed  wafp.  ' Ichneu- 
mon, 
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dangerous.  Some  (h)  of  this  divifion  have 
flings,  but  no  poifon,  and  are  to  be  found  on 
the  flowers  of  umbelliferous  plants,  when  the  fun 
fhines  hot  in  the  middle  of  the  day;  at  which 
time  others  (i)  are  feen  on  fand-banks,  walls, 
and  pales. 

VI.  Flies  of  various  kinds  conflitute  the 
next  clafs  (k) ; they  fly  about  the  tops  of  (/) 
trees,  little  hills,  horfes,  cows,  fheep,  ditches, 
dung-hills,  and  every  offenfive  objeft.  Some 
(m)  are  found  on  all  forts  of  flowers,  particu- 
larly thofe  of  a foetid  fmell.  Many  (n)  of  thefe 
are  moll  eafily  taken  when  they  begin  to  feed  ; 
for  in  the  middle  of  the  day  they  are  fo  quick 
and  a&ive,  that  it  is  almoft  impoffible  to  catch 
them. 

VII.  The  lafl  great  divifion  (o)  contains 
fcorpions,  fpiders,  crabs,  lobfters,  &c.  It  is 
neceffary  only  to  obferve  here,  that  all  kinds  of 
infers  having  no  wings,  may  be  preferved  in 
fpirits,  brandy  or  rum,  except  crabs,  lobfters, 
and  the  like,  which  may  conveniently  be  pre- 
ferved  dry. 

Under  each  clafs  of  infers,  I fhall  relate  tke 

mon,  ichneumon-fly.  Sphex,  ichneumon-nvafp.  Vefpa.  Apis. 
( h ) Mutilla,  naked-bee.  (/)  Chryfis. 

(>?)  Diptera,  from  ovu  two,  and  vflspov,  a wing,  are  fuch  as  have 
only  two  wings,  and  poifers,  as  in  the  fly,  fig.  6.  (/)  Oeftrus, 

gad-fly.  Mufca,  fly.  Tabanus,  uohame.  Hippobofca,  horfe- 

Jtj. 

( m ) Tipula.  Conops.  Afilus,  wafp-fly.  [»)  Bombylius, 
flower-breeze . 

(a)  APTERA,  from  a,  without,  and  zjlepov,  a wing,  infefts 
having  no  wings,  as  the  fpider,  fig.  7* 

. methods 
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methods  of  killing  them  the  moft  readily,  and 
with  the  leaft  pain  ; as  the  purfuit  of  this  part 
of  natural  hiftory  hath  often  been  branded  with 
cruelty ; and  however  reafonably  the  naturalift 
may  exculpate  himfelf  by  pleading  the  propri- 
ety of  fubmitting  to  an  evil,  which  leads  to 
ufeful  difcoveries,  yet  for  wanton  cruelty  there 
never  can  be  a juft  pretext. 

— The  poor  beetle  that  we  tread  upon. 

In  corp’ral  fufferance  finds  a pang  as  great 
As  when  a giant  dies  (/). 

I.  The  firft  clafs,  confifting  of  beetle  (coleop- 
tera)  are  hard-winged.  Many  kinds  fly  about 
in  the  day,  others  in  the  evening,  fome  at  night 
only.  They  may  be  caught  with  a gauze  net, 
(pi.  2,  fig.  ,3.)  or  a pair  of  forceps  covered  with 
gauze  (pi.  2,  fig.  2).  When  they  are  taken. 
Hick  a pin  through  the  middle  of  one  of  the  hard, 
wings,  and  pafs  it  through  the  body,  as  in  pi.  1. 
fig.  1,  frontifpiece.  They  may  be  killed  in- 
ftantly,  by  immerfion  in  hot  water,  as  well  as  in 
fpirit  of  wine ; then  flick  them  on  a piece  of  cork, 
and  afterwards  carefully  place  their  legs  in  a creep- 
ing pofition,  and  let  them  continue  expofed  to 
the  air  until  all  the  moifture  is  evaporated  from 
their  bodies.  Beetles  may  alfo  be  preferved  in 
fpirit  of  wine,  brandy  or  rum,,  clofely  corked 
up. 

II.  Infers  of  the  fecond  clafs  (hemiptera) 
may  be  killed  in  the  fame  manner  as  beetles, 
and  likewife  by  means  of  a drop  of  the  etherial  oil 
of  turpentine  applied  to  the  head,*  or  in  the 

manner 


( f)  Shakefpeare’s  Meafure  for  Meafure. 
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manner  to  be  defcribed  under  the  next  clafs  for 
killing  moths. 

III.  The  divifion  of  butterflies  and  moths  (Ic* 
pidoptera)  as  well  as  all  flies  with  thin  mem- 
branaceous wings,  fhould  be  catched  with  a 
gauze  net,  or  a pair  of  gauze  forceps  : (fee 
pi.  i,  fig.  2)  when  taken  in  the  forceps,  run  a 
pin  through  the  thorax  or  fhoulders,  between 
the  fore-wings,  as  in  frontifpiece,  fig.  3.  After 
this  is  done,  take  the  pin  by  the  head,  and  re- 
move the  forceps,  and  with  the  other  hand 
pinch  the  breaft  of  the  infeft,  in  order  to  de- 
prive it  of  fenfation  and  life  : the  wings  of  but- 
terflies fhould  be  expanded,  and  kept  fo,  by  the 
preffure  of  fmall  flips  of  paper,  for  a day  or  two. 
Moths  expand  their  wings  when  at  reft,  and 
they  will  naturally  take  that  pofition. 

The  larger  kinds  of  thefe  infefts  will  not  fo 
readily  expire  by  this  method,  as  by  flicking 
them  upon  the  bottom  of  a cork  exa6tly  fitted 
to  the  mouth  of  a bottle,  into  which  a little  ful- 
phur  had  been  put,  and  by  gradually  heating  the 
bottle  till  an  exhalation  of  the  fulphur  takes 
place,  when  the  infe6l  inftantly  dies,  without 
injuring  its  colours  or  plumage. 

Perhaps  the  moft  eafy  method  of  killing  moths 
and  butterflies  is  by  means  of  aneedlemade  of  flee! 
fixed  in  an  ivory  handle,  which  muft  have  palfed 
through  the  body  of  the  moth;  the  thumb  and  fore- 
finger of  the  left-hand  muft  be  inftantly  placed 
on  each  fide  of  the  cheft  of  the  moth,  juft  under 
the  wings,  when  a fqueeze  will  entirely  deprive 
the  infefil  of  motion,  and  probably  of  fenfation 
too  fot  fome  minutes  ; thefe,  howrever,  will  re- 
turn 
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turn  unlefs  prevented  by  the  following  me- 
thod. 

The  point  of  the  needle  mu  ft  be  palled 
through  a fmall  hole  in  thin  brafs,  or  tin  plate, 
and  then  held  in  the  flame  of  a candle  for  about 
half  a minute,  which  will  effettualfy  deftroy  the 
life  of  the  infeft. 

Although  the  idea  of  burning  the  infect  to 
death  may  appear  cruel  at  firlt  fight,  yet  it 
fhould  be  remembered,  that  this  is  not  done 
till  after  the  ififeCt  has  been  deprived  of  fenfa- 
tion,  by  prelfure  firft  recommended ; fo  that, 
on  the  whole,  it  appears  to  be  the  mod  eafy  and, 
fpeedy  method  of  deftroying  them  hitherto  prac- 
tifed. 

It  is  hardly  necelfary  to  add,  that  a brafs  or 
tin  plate,  for  which  a piece  of  card  or  pafte- 
board  may  be  fubftituted,  is  ufed  to  prevent  the 
moth  from  receiving  any  injury  from  the  can- 


dle. 

The  bed  method  of  having  the  molt  perfect 
butterflies,  is  to  find  out,  if  poffible,  the  larva  or 
caterpillar  of  each,  by  examining  the  plants, 
fhrubs  or  trees  they  ufually  feed  upon,  or  by 
beating  the  fhrubs  and  trees  with  long  poles,  and 
thereby  fliaking  the  caterpillars  into  a fheet 
fpread  underneath  to  receive  them  ; to  put  them 
into  boxes  covered  with  thin  canvas,  gauze,  or 
cat-gut  (pi.  2,  fig.  1)  and  to  feed  them  with 
the  frefli  leaves  of  the  tree  or  herb  on  which 
they  are  found ; when  they  are  full-grown,  they 
will  change  into  the  pupa,  or  chryfalis  ftate,  and 
require  then  no  other  care,  till  they  come  out 
perfeft  butterflies,  at  which  time  they  may  be 
killed,  as  before  directed.  Sometimes  thefe  in- 

C fefts. 
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fefts  may  be  found  hanging  on  walls,  pales,  and 
branches  of  trees,  in  the  chryfalis  flate. 

Moths  might  likewife  be  procured  more  per- 
fe61,  by  collecting  the  caterpillars,  and  breed- 
ing them  in  the  fame  manner  as  butterflies.  As 
the  larvae  or  caterpillars  cannot  be  preferved 
dry,  nor  very  well  kept  in  fpirit,  it  would  be 
fatisfa&ory  if  exact  drawings  could  be  made  of 
them  while  they  are  alive  and  perfect.  It  may 
be  neceffary  to  obferve,  that  in  breeding  thefe 
kinds  of  inlefts,  fome  earth  fhould  be  put  into 
the  boxes,  as  likewife  fome  rotten  wood  in  the 
corners,  and  fome  mofs  fhould  be  put  upon  it, 
which  fhould  always  be  kept  damp ; becaufe, 
when  the  c-aterpillars  change  into  the  pupa,  or 
chryfalis  hate,  fome  go  into  the  earth,  and  con- 
tinue under  ground  for  many  months  before 
they  come  out  into  the  moth  ftate  ; and  fome 
cover  themfelves  with  a hard  fhell,  made  up  of 
fmall  pieces  of  rotten  -wood.  Hence  alfo,  as 
many  go  into  the  earth,  valuable  infeCts  may 
fometimes  be  found  by  digging  after  them  a 
foot  deep,  about  the  roots  of  trees,  fhrubs,  and 
plants. 

IV-  The  fourth  clafs  of  infefts  (neuroptera) 
may  be  killed  with  fpirit  of  wine,  oil  of  turpen- 
tine, or  by  the  fumes  of  fulphur. 

V.  Thofc  of  the  next  clafs  (hymenoptera) 
may  be  killed  in  the  fame  manner.  A pin  may 
be  run  through  one  of  their  wing-fhells  and 
body,  as  represented  in  pi.  1,  fig.  5. 

VI.  I rife  61  s of  the  fixth  clafs  (diptera)  may 

likewife 
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likewife  be  killed  by  fpirit,  or  by  fumes  of  ful- 
phur. 

VII.  Thofe  of  the  lafl  divifion  (aptera)  are  in 
general,  fubje£ts  which  fhould  be  kept  in  fpirit. 

When  in  fearch  of  infefts,  we  fhould  have  a 
box  fuitable  to  carry  in  the  pocket,  lined  with 
cork  at  the  bottom  and  top  to  flick  them  upon, 
until  they  are  brought  home.  If  this  box  be 
ftrongly  impregnated  with  camphor,  the  infefls 
foon  become  flupefied,  and  are  thereby  pre- 
vented from  fluttering  and  injuring  their  plu- 
mage. Befides  a gauze  forceps  (pi.  II,  fig-  7) 
the  colle6lor  fhould  have  a large  mufqueto 
gauze  net,  made  in  the  fhape  of  a bat  fowling- 
net,  (pi.  II,  fig.  3)  and  alfo  a pin-cufhion  with 
three  or  four  different  fizes  of  pins  to  fuit  the 
different  fizes  of  infecls. 

In  hot  climates,  infefils  of  every  kind,  but 
particularly  the  larger,  are  liable  to  be  eaten 
by  ants  and  other  fmall  infefls,  efpecially  be- 
fore they  are  perfedlly  dry  ; to  avoid  this,  the 
piece  of  cork  on  which  our  infefls  are  ftuck  in 
order  to  be  dried,  fhould  be  fufpended  from  the 
cieling  of  the  room,  by  means  of  a flender  firing 
or  thread ; befmear  this  thread  with  bird-lime, 
or  fome  adhefive  fubflance,  to  intercept  the  ra- 
pacious vermin  of  thefe  climes  in  their  paffage 
along  the  thread. 

After  our  infe&s  are  properly  dried,  they  may 
be  placed  in  the  cabinet  or  boxes  where  they  are 
to  remain  : thefe  boxes  fhould  be  kept  dry  ; and 
alfo  made  to  fhut  very  clofe,  to  prevent  fmall 
infefts  from  deflroying  them;  the  bottoms  of  the 
boxes  fhould  be  covered  with  pitch,  or  green 
wax,  over  which  paper  may  be  laid  ; or,  which 
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is  better  lined  with  cork,  we[l  impregnated  with 
a folution  of  corrofive  fublimate  mercury. 

The  lineft  collections  have  been  ruined  by 
fmall  in  lefts,  and  it  is  impolfible  to  have  our 
cabinets  too  fecure.  Such  infects  as  arc  thus 
attacked  may  be  fumigated  with  fulphur,  in  the 
manner  defcribed  for  killing- moths  • if  this 
prove  ineffefttial,  they  may  be  innnerfed  in  fpirit 
of  wine,  without  much  injuring  their  fine  plu- 
mage or  colcr,s ; and  afterwards  let  them  be 
fprinkled  about  their  bodies  and  infertioris  of 
the  wings  with  the  folution  above-mentioned. 
But  baking  the  infefts  in  an  oven  in  the  man- 
ner to  be  defcribed  in  the  next  feftion  for  birds, 
is  the  molt  effeftual  method  of  extirpating  thefe 
enemies;  however  the  utmoft  caution  is  requifite 
in  this  procefg,  in  regulating  the  heat  of  the 
oven. 

Thefe  obfervations  and  directions  refpefting 
infeCts,  may,  perhaps,  be  the  means  of  exciting 
the  curiofity  of  fome,  whofe  inquiries  after  this 
part  of  natural  hiftory  will  be  amply  compen- 
sated by  the  frequent  opportunities  of  enlarging 
their  knowledge,  as  there  is  fcarce  any  part  of 
the  furface  of  this  globe,  fcarce  a tree,  a flirub, 
or  a plant,  an  animal  either  living  or  dead,  or 
even  the  excrements  of  animals,  on  which  fome 
kind  of  infeft  does  not  depend  for  its  fubfiftence 
and  propagation. 


The 
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The  flowery  leaf 


Wants  not  its  foft  inhabitants.  Secure, 

Within  its  winding  citadel,  the  ftone 
Holds  multitudes.  But  chief  the  foreft-boughs. 
That  dance  unnumber’d  to  the  playful  breeze. 
The  downy  orchard,  and  the  melting  pulp 
Of  mellow  fruit,  the  namelefs  nations  feed 
Of  evanefeent  infedls.  Where  the  pool 
Stands  mantled  o’er  with  green,  invifible, 

Amidft  the  floating  verdure,  millions  ftray. 

Each  liquid  too,  whether  it  pierces,  foothes. 
Inflames,  refreflies,  or  exalts  the  tafte, 

"With  various  forms  abounds.  Nor  is  the  ftream 
Of  pureft  cryftal,  nor  the  lucid  air. 

Though  one  tranfparent  vacancy  it  feems. 

Void  of  their  unfeen  people [q). 

(?)  Thojnfon’s  Seafons,  Summer,  1.  296. 
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SECT.  II. 


Method  of  preferring  Birds  and  other  Animals , 


HE  general  increafe  of  knowledge  of  late 


in  natural  hiftory,  from  the  attention  of 
individuals  to  various  branches  of  it,  muft  af- 
ford no  fmall  degree  of  pleafure  to  the  fenhble 
part  of  mankind.  Whilft  fuch  different  re- 
searches have  given  entertainment  to  different 
difpohtions,  enlarged  the  mind,  and  engaged 
and  diverted  it  from  unprofitable  or  dangerous 
purfuits,  they  have  occasionally  given  rife  to  the 
molt  ufeful  improvements  in  every  department 
of  life,  and  afforded  means  of  joining  utility 
with  elegance. 

To  promote  thefe  purpofes  more  effectually, 
a more  general  knowledge  of  a good  antifeptic 
for  animal  fubftances  has  been  much  enquired 
after.  Owing  to  a want  of  this,  many  curious 
animals,  and  birds  particularly,  come  to  our 
hands  in  a very  imperfeCt  ftate : home  from 
foreign  parts  entirely  mifearry,  and  others  of  the 
fcneft  plumage  are  devoured  by  infetts. 


Vitam  excoluere  per  Artes. 


Vir.  JEn.  6.  v.  663.  • 
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To  promote  thefe  purpofes  more  effe  dually, 
a knowledge  of  the  means  of  preferving  birds 
and  other  animals  mud  be  highly  defirable.  The 
methods  made  ufe  of,  by  captain  Davies,  and 
T.  S.  Kuckahn,  have  been  publilhed  in  the 
philofophical  Tranfa&ions  (r). 

The  former  direds  birds  in  perfed  plumage, 
cf  to  be  opened  from  the  upper  part  of  the  bread; 
« to  the  vent,  with  a fharp  knife,  or  pair  of  fciffars, 
« the  feathers  of  the  bread  and  belly  being  firft 
<{  carefully  laid  afide  by  the  fingers,  fo  as  not  to 
“ hinder  the  fkin  being  eafily  come  at.  The 
“ fkin  muff  then  be  carefully  loofened  from  all 
<c  the  flefhy  parts  of  the  bread,  body,  thighs, 
“ and  wings  ; after  this,  cut  off  all  the  flefh  from 
" thofe  parts,  and  take  out  alfo  the  entrails  and 
all  the  infide  ; then,  having  got  a compofition 
“ of  burnt  alum,  camphor,  and  cinnamon,  of  each 
“ an  equal  quantity,  well  powdered  and  mixed 
“ together  ; drew  fome  of  this  powder  lightly 
<c  over  the  whole  carcafe ; but  fait  is  by  no 
“ means  to  be  ufed  in  this  compofition,  as  it  al- 
“ ways  will  drop  and  nady  the  plumage  in  moid 
“weather:  pour  alfo  into  the  body  a fmall 
“ quantity  of  camphor  diffolved  in  redihed  fpi- 
<c  rits  of  wine  ; after  that,  fill  up  the  cavity  with 
**  fine  cotton,  or  any  foft  woolly  fubdance,  pour- 
“ ing  fome  of  the  aforefaid  fpirits  into  the  cot- 
**  ton  or  duffing.  Open  next  the  mouth,  and 
‘ * with  a pair  of  fciffars  take  away  the  tongue, 
“ the  roof  of  the  mouth,  eyes,  brains,  and  in- 
“ fide  of  the  head  ; fill  that  alfo  with  the  fame 
<f  compofition  ; and,  having  procured  eyes  as 
“ near  the  natural  ones  as  poffible,  put  them 

( r ) Vol.  IX.  anno  1770,  p.  184,  and  302. 

into 
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“ into  the  fockets  by  means  of  a final  1 pair  of 
f<  nippers  introduced  at  the  mouth'.  The  eyes 
<c  will  be  bed:  made  by  letting  fall  fome  drops 
<f  of  black  fealing  wax  on  a card  of  the  fize  of 
<c  the  natural  ones  (s) ; the  card  mull  be  cut 
“ fomething  larger  than  the  wax,  to  prevent 
“ their  falling  out  of  the  head.  Fill  the  head 
<(  quite  full  with  cotton,  pouring  fome  of  the 
" fpirits  down  the  throat,  with  fome  of  the  pow- 
cf  der  ; a fmall  piece  of  brafs  wire,  that  has  been 
<f  heated  in  the  fire  to  make  it  pliable,  may  be 
<r  put  down  the  throat,  being  paffed  through  one 
<f  of  the  noftrils,  and  fattened  to  the  bread;  bone, 
“ to  place  the  head  in  any  attitude  you  choofe  ; 
tf  next  fill  up  the  body,  where  the  flefli  has  been 
taken  away,  with  cotton  and  your  compofition ; 
<c  and  having  a fine  needle  and  fdk,  few  up  the 
fkin,  beginning  at  the  bread,  obferving,  as  you 
<c  approach  towards  the  vent,  to  fluff  the  ddn  as 
c<  tight  as  it  will  bear.  This  will  be  eafied  ac- 
“ complifhed  by  means  of  a fmall  piece  of  dick 
“ or  ivory,  like  a fkewer,  till  the  whole  is  done  : 
“ then  lay  your  feathers  of  the  bread  and  belly  in 
c*  their  proper  order,  and  your  bird  will  be  com- 
(f  pleted.  If  you  would  chufe  to  put  it  into  an 
<f  attitude,  by  introducing  a fmall  piece  of  the 
“ wire  above-mentioned  through  the  foie  of 
“ each  foot  up  the  leg,  and  into  the  pinion  of 

(s)  Wax  is  not  a proper  fribftance  for  eyes ; there  are  perfons 
in  London,  whofe  bufinefs  it  is  to  make  glafs  eyes  of  any  iize  or 
colour,  at  a trifling  expence,  but  as  thefe  cannot  be  had  in  voy- 
ages, it  would  be  proper,  while  the  bird  is  frefti,  to  take  a drawing 
of  the  eyes  in  colours. 
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r*  each  wing  (u)  it  may  be  difpofed  of  as  you 
({  pleafe.” 

Inftead  of  ufing  the  folution  of  camphor  in 
fpirit  of  wine,  Kuckahn  reccommends  a liquid 
varnifh,  made  of  two  pounds  of  common  or  raw 
turpentine,  one  pound  of  camphor,  and  one 
pound  of  fpirit  of  turpentine.  The  camphor  is 
to  be  broke  into  very  fmall  pieces,  and  the 
whole  is  to  be  put  into  a glafs  veffel,  open  at 
top,  which  is  to  be  placed  in  a fand  heat,  till  the 
ingredients  are  perfectly  dilfolved. 

For  the  dry  compound  of  cinnamon,  burnt 
alum,  and  camphor,  dire6fed  in  the  foregoing 
method,  he  fubditutes  the  two  following  com- 
portions. 


Corrofive  fublimate,  — — - 

I lb. 

Saltpetre  prepared  or  burnt,  — 

*lb. 

Alum  burnt,  — — 

i lb. 

Flowers  of  fulphur,  — — 

11b. 

Mufk  (x)t  — — — < 

lib. 

Black  pepper,  — - — 

1 lb. 

Tobacco  ground  coarfe.  — - 

l lb. 

( u)  The  late  Mr.  Leman,  who  wras  remarkable  for  the  eafy 
attitude  of  his  birds,  paffed  a wire  tideways  through  one  wing 
into  the  breaft-bone,  the  other  end  of  the  wire  being  fattened  in- 
to the  box  inclofing  the  bird. 


( x)  The  mu/k  renders  this  compolition  very  expenfive 
for  which  the  fame  quantity  of  camphor  or  myrrh  might  be  fub- 
ftituted. 

Mix 
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Mix  the  whole  together,  and  keep  it  in  a glafs 
vefiel  flopped  clofe.  Some  of  this  is  to  be 
ftrewed  upon  the  infide  of  the  fkin  and  cavity  of 
the  head,  after  they  have  been  waflied  with  the 
varnifh. 

The  other  dry  compofition  (jy)  is  made  of  equal 
quantities  of  tanfy,  wormwood,  hops,  and  to- 
bacco, which  are  to  be  cut  fmall  and  mixed  to- 
gether ; with  this  the  cavities  of  the  craw  and 
body  are  to  be  fluffed.  He  likewife  diredls  an 
artificial  bread  to  be  made  of  foft  wood,  and 
fitted  to  the  proper  place,  after  being  moiflened 
with  the  varnifh  (z'j. 

I thought  it  might  be  acceptable  to  lay  before 
the  reader,  the  above  methods,  which  were 
pra&ifed  fome  years  fince  in  this  country ; but 
at  prefent,  a very  fimple  one  is  purfued,  which  is 
at  the  fame  time  preferable. 

In  preferving  all  animals,  the  principal  objefls 
fhould  be  to  remove  not  only  the  flefli  of  the  fub- 
je£l  but  likewife  as  much  as  poffible,  the  bones, 
which  are  equally  liable  to  putrefcency,  and  to 
invite  infefls.  In  fhort,  after  opening  the  bird, 

(y)  This  is  entirely  ufelefs,  and  forms  a lefs  foft  and 
fmooth  fluffing  than  cotton  or  tow,  which  on  that  account 
are  preferable.  The  reader  will  obferve  the  difficulty  and 
expence  of  following  this  complex  method  recommended  by 
Kuckahn ; it  is  indeed  furprifing  that  his  prolix  direttions 
firould  be  admitted  at  large  into  the  Philofophical  Tranf- 
aftions. 

(%)  It  mull  be  almoft  impra&icable  to  proportion  an  artifical 
breaft  exactly  of  the  natural  fize  and  Ihape ; cotton  or  tow  an- 
fvvers  every  purpofe  with  lefs  trouble ; 
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by  a longitudinal  incifion  from  the  bread;  to 
the  vent,  not  only  the  brain  and  flefhy  parts, 
but  likevvife  all  the  bones,  except  thofe  of  the  legs, 
and  the  arch  of  the  Ikull,  fhould  be  removed  : the 
(kin  is  then  to  be  fluffed  with  a fufficient  quantity 
of  cotton  or  tow,  to  give  the  fubjefl  its  natural 
fize. 

Were  the  infide  furface  of  the  fkin  to  be 
fprinkled  with  the  dry  antifeptic  powder  before- 
mentioned,  or  with  tobacco-dufl,  it  might  pro- 
bably be  fome  prefervative  againft  infedls  ; but 
it  is  not  at  this  time  an  ufual  pradlice,  experience 
having  fhewn  that  the  removal  of  the  flefh  and 
bones  affords  the  befl  fecurity. 

To  exhibit  the  bird  in  its  proper  attitude, 
there  fhould  be  fome  fubflitute  for  the  back-bone, 
in  order  to  give  firmnefs  to  the  fubje£l ; for  this 
purpofe  brafs-wire  nealed,  (that  is  heated,  in  the 
fire,  which  makes  it  pliable  and  retain  any  form 
into  which  it  is  bent),  or  a thin  piece  of  lead, 
may  be  paffed  down  the  throat,  or  through  one  of 
the  noflrils,  quite  to  the  vent ; this  fhould  be 
done,  before,  or  at  the  time  of  introducing  the 
cotton  or  tow.  Wires  muff  next  be  introduced 
through  the  feet  and  legs,  or  between  the  bone 
and  fkin  of  the  latter,  and  fattened  to  the  lon- 
gitudinal wire  or  lead,  patting  from  the  head,  to 
the  vent ; the  other  ends  of  the  wire  may  be  fix- 
ed in  the  perch  or  board,  on  which  the  fubjeftis 
to  remain. 

Having  then  carefully  fewed  up  the  fkin,  and 
placed  the  bird  in  the  attitude  we  purpofe  it  to 
retain;  it  fhould  next  be  expofed  to  a dry  air,  or 
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to  the  warmth  of  an  oven  heated  to  a very  mo- 
derate degree,  and  it  will  foOn  acquire  a firm- 
nefs  which  it  will  afterwards  retain  ; and  when 
this  is  effefted,  it  fhould  be  fixed  in  a box,  fe- 
cured  from  infe&s,  glazed  in  front  to  exhibit 
the  preparation  to  view. 

When  perfons  are  on  long  voyages,  they  have 
feldom  leifure  or  convenience  to  go  through  this 
procefs  ; and  indeed  were  they  to  e-ffe£t  it,  it 
would  be  difficult  to  preferve  the  fubjeft  from 
infebfs. 

Under  any  embarraffment  of  this  kind,  birds 
and  other  animals,  particularly  fmall  ones,  may 
be  put  into  brandy,  wine,  arrack  or  firft  Tun- 
ings^ without  being  fkinned  ; and  the  whole  pro- 
cefs oFpreparation  juft  defcribed,  may  be  exe- 
cuted when  the  traveller  arrives  in  port. 

Large  Sea-fowl  have  thick  ftrong  {kins,  and 
fuch  may  be  fkinned ; the  tail,  claws,  head,  and 
feet,  are  carefully  to  be  preferved,  and  the  plu- 
mage ftained  as  little  as  poflible  with  blood. 

Baking  in  a mild  heat  is  not  only  ufeful  in 
frefh  prefervations ; but,  will  alfo  be  of  great 


( a ) Linne  defcribes  another  method  of  preferving  fifh  ; 
this  is  to  expofe  them  to  the  air,  and  when  they  acquire  fuch 
a degree  of  putrefaction,  that  the  fkijn  lofes  its  cohefion  to 
the  body  of  the  fifh,  it  may  be  Aid  off  almoft  like  a glove; 
the  two  Tides  of  this  fkin  may  then  be  dried  upon  paper 
like  a plant,  or  one  of  the  Tides  may  be  filled  with  plafter 
of  Paris,  to  give  the  fubjeft  a due  plumpnefs.  Vid,  Amaen. 
Acad.  Vol.  III.  A fifh  rnay  be  prepared,  after  it  has  ac- 
quired tills  degree  of  putrefaction,  by  making  a longitudinal 

fervice 
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fervice  to  old  ones,  in  deftroying  the  eggs  of  in- 
fers, if  they  be  fufpe&ed. 

Small  quadrupeds,  all  kinds  of  reptiles,  as 
fnakes,  lizards,  and  frogs;  fifli  [a)  of  all  forts 
and  fmall  tortoifes,  with  fea  eggs  (b)t  and  fea 
ftars,  may  be  put  into  brandy,  rum,  arrack,  or 
firft  runnings,  with  the  addition  of  a little 
alum. 

Shells  conftitute  an  extenfive  part  of  natural 
hiftory,  and  may  be  colle&ed  in  great  plenty 
and  variety  on  the  fhores  of  molt  iflands  and 
continents.  Thofe'  which  are  found  with  the 
fifh  in  them,  are  the  mod  valuable  for  the 
brightnefs  of  colour,  and  fmoothnefs  of  furface, 
as  they  lofe  that  beauty  and  polifh,  when  they 
have  been  long  expofed  to  the  fun.  In  bivalves, 
or  thofe  having  double  Ihells,  as  cockles,  oyfters, 
&c.  both  the  fhells  fhould  always  be  collefted. 
It  is  fufficient  in  packing  up  fhells,  to  prevent 
their  rubbing  againft  each  other,  which  may  be 
effe&ed  by  means  of  paper,  mofs,  fand,  &c. 
Some  of  the  fhell-fifih  may  be  preferred  in 
fpirits,  as  this  might  prove  an  ufeful  addition  to 
the  knowledge  of  this  department  of  natural 
hiftory. 

incifion  on  the  belly,  and  carefully  diflefting  the  flefliy 
parts  from  the  fkin,  which  are  but  flightly  attached  to 
it  in  confequence  of  the  putrefcency ; the  fldn  is  then  to  be 
filled  with  cotton  and  tow,  as  directed  for  birds,  and  laftly 
to  be  fewed  up  where  the  incifion  was  made. 

(b)  The  echini,  or  fea  eggs,  may  alfo  be  dried ; they 
are  however  liable  to  be  broken. 
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The  nefts  and  eggs  of  birds,  would  like- 
wife  contribute  to  increafe  the  knowledge  of 
natural  hiftory,  and  prove  alfo  highly  orna- 
mental among  collodions  in  that  branch  of 
zoology. 


Boxes  for  conveying  Plants  lay  S 
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SECT.  III. 

Directions  for  bringing  over  Seeds  and 
Plants  from  diflant  Countries . 


Nor  ev’ry  plant  on  ev’ry  foil  will  grow ; 

The  fallow  loves  the  watry  ground,  and  low; 

The  marfhes,  alders : Nature  feems  t’  ordain 
The  rocky  cliff  for  the  wild  afh’s  reign ; 

The  baleful  yew  to  northern  blafts  affigns ; 

To  fhores  the  myrtles;  and  to  mounts  the  vines  (c) 

• f •*'  * 

EVERY  part  of  the  world  has  its  peculiar  pro- 
du&ions ; and  in  no  objetts  of  natural  hif- 
tory,  is  the  variety  more  entertaining,  and  im- 
portant than  horticulture. 

The  gardens  of  the  curious  have  already  been 
enriched  with  many  valuable  acquifitions  from 
diftant  countries ; but  many  attempts  alfo  to  in- 
troduce feveral  other  plants  equally  rare,  have 
been  unfuccefsfully  made,  owing  to  the  bad  hate 
of  the  feeds  or  plants  when  firft  procured,  or 
the  method  of  difpofing  of  them  during  long 

(r)  Nec  vero  terrte  ferre  omnes  omnia  poffunt. 
Fluminibus  falices,  craffifque  paludibus  alni 
Nafcuntur,  fteriles  faxofis  montibus  orni. 

Littora  myrtetis  lastiffima : denique  apertos 
Bacchus  amat  colics ; aquilonem  et  frigora  taxi. 

VlRG.  G.  II.  109. 
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voyages ; and  fiich  accidents  as  the  utmoft  pre- 
caution cannot  prevent. 

For  the  purpofe  of  tranfportation,  ripe  feeds 
fhould  be  chofen,  which  have  been  collefted  in 
dry  weather,  and  kept  dry  without  expoling  them 
to  funfhine;  and  internally  they  fhould  be  plump, 
white,  and  moift. 

Attention  to  the  ftate  of  the  feeds  of  Chinefe 
plants  is  peculiarly  requifite,  as  there  is  reafon 
to  fufpeft  that  more  feeds  from  China  mifcarry 
from  the  art  and  treachery  of  the  natives,  than 
from  the  diftance,  or  any  def^ft  in  conveying 
' them  ; as  many  feeds  are  brought  over,  which  ap- 
pear to  have  been  roafted  by  the  Chinefe,  pre- 
vious to  difpofing  of  them,  in  order  to  prevent 
their  vegetation,  and  thereby  keep  up  the  de- 
mand. To  difcover  the  healthy  date  of  the 
feeds,  fome  of  the  larger  ones  may  be  cut  acrofs, 
and  the  fmaller  ones  bruifed,  and  by  means  of 
a magnifying  glafs,  or  even  by  the  naked  eye, 
it  may  be  difcovered,  whether  their  internal  part 
which  contain  the  feminal  leaves,  appear  plump, 
white  and  moift.  If  fo,  we  may  conclude  they 
poflefs  a vegetating  ftate ; but  if  they  are  ftrri- 
velled,  inclining  to  brown  or  black,  and  are 
rancid,  they  cannot  in  the  leaft  be  depended 
upon. 

(a)  Seeds  thus  carefully  fele&ed,  may  be  pre- 
ferved  by  rolling  each  in  a coat  of  yellow  bees- 
wax, about  half  an  inch  thick  ; and  afterwards  a 
number  of  thefe,  thus  prepared,  may  be  put  in- 
to a chip-box,  which  is  to  be  filled  with  melted 
bees-wax,  not  made  too  hot : the  outfide  of 
the  box,  may  then  be  wafhed  with  a folution 


C -5  ] 

oF  fublimate  mercury  (d),and  kept  during  the  paJU 
fage  in  a cool  airy  place.  In  this  manner  tea- 
feeds,  the  ftones  of  mangoes,  and  all  hard 
nuts  and  leguminous  feeds  in  general,  may  be 
prepared. 

(b)  Inftead  of  putting  Snail  feeds  in  bees-wax, 
they  may  be  enclofed  in  paper  or  cotton  which 
has  been  firft  fteeped  in  melted  bees-wax,  and 
then  placed  in  layers  in  a chip-box,  fome  of  which 
may  be  filled  as  before  with  melted  bees-wax. 
Pulpy  feeds,  as  thofe  of  ftrawbenies,  mulberries, 
arbutufes.  Sec.  may  be  fqueezed  together  and 
dried,  and  then  put  into  the  cerate-paper  or  cot- 
ton above-mentioned. 

(c)  Small  feeds,  may  alfo  be  mixed  with  a lit- 
tle dry  fand,  put  into  the  cerate-paper  or  cotton, 
and  packed  in  glafs-bottles,  which  are  to  be  well 
corked,  and  covered  with  a bladder  or  leather  (e). 

(d)  Sublimate  mercury  is  the  mod  effectually  diffolved  in  the 
acid  of  fea-falt;  one  drop  of  which  will  diiTolve  one  grain  of 
mercury , which  will  afterwards  mix  with  water.  One  drachm 

of  fublimate  will  be  fufficient  for  half  a pint  of  water. 

Corrofive  fublimate  may  likewife  be  diffolved  in  a faturated 
folution  of  fal  ammoniac  in  water,  one  ounce  of  which  will  dif- 
folve  twenty  fcruples  of  fublimate. 

( e ) This  may  be  compared  with  what  Dr.  Hawkefworth  ob- 

ferves  in  his  Voyages,  vol.  ii.  p.  123.  “ On  the  10th  I put 

fome  feeds  of  melons,  and  other  plants,  into  a fpot  of  ground 
which  had  been  turned  up  for  the  purpofe  : they  had  all  been 
fealed  up,  by  the  perfon  of  whom  they  were  bought,  in  fmall 
bottles,  withrofin,  but  none  of  them  came  up  except  muftard; 
even  the  cucumbers  and  melons  failed,  and  Mr.  Banks  is  of 
opinion  that  they  were  fpoiled  by  the  total  exclufion  of  frefh 
air.”  Some  feeds  which  I rdfceived  from  North  .America, 
enclofed  in  corked  bottles,  have  fince  been  fovvn,  and  germi- 
nated. Sec  g. 

E Tbefie 
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Thefe  bottles  may  be  put  into  a keg,  box,  or  any 
other  veiTel,  filled  with  four  parts  of  common 
fait,  two  of  faltpetre,  and  one  part  of  fal  ammo- 
niac ; or  common  fait  alone,  if  the  others  cannot 
be  procured,  in  order  to  keep  the  feeds  cool, 
and  preferve  their  vegetative  power. 

(d)  Seeds  and  nuts,  in  their  pods,  may  be  en- 
clofed  in  linen  or  writing-paper,  and  put  into  ca- 
nifters,  earthen-jars,  fnuff-boxes,  or  glafs-bottles; 
the  interfaces  between  the  parcels  of  feeds  fhould 
be  filled  with  whole  rice,  millet,  panic,  wheat- 
bran,  or  ground  Indian-corn  well  dried.  To 
prevent  any  injury  from  infefits,  a little  camphor, 
fulphur,  or  tobacco,  fhould  be  put  into  the 
top  of  each  cannifter  or  veffel,  and  their  covers 
well  fecured,  to  exclude  the  admiffion  of  the 
external  air. 

(e)  Seeds,  well  dried,  may  be  put  into  a box, 
not  made  too  clofe,  upon  alternate  layers  of  mofs, 
in  fuch  a manner  as  to  admit  the  feeds  to  vege- 
tate, or  (hoot  their  fmall  tendrils  into  the  mofs. 

In  the  voyage  the  box  may  be  hung  up  at  the  roof 
of  the  cabin,  and  when  the  {hip  is  at  the 
place  of  her  deftination,  the  feeds  fhould  be 
put  into  pots  of  mould,  or  boxes,  with  a little 
of  the  mofs  alfo  about  them,  on  which  they 
bad  lain. 

(f)  After  every  other  precaution  in  tranfporting  * 
feeds  has  failed,  I have  known  inftances  of  their 
having  been  brought  from  diftant  parts,  even 
from  Botany-Bay,  and  Norfolk-Ifland,  by  the 
circuitous  voyage  of  the  Eaft-Indies,  in  a perfect 
{late  of  vegetation,  which  have  been  merely 
wrapped  in  common  brown-paper;  and  as  it  is 
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the  eafieft  and  perhaps  bell  method  of  conveying 
feeds,  it  fhould  never  be  negle&ed  : American 
feeds  are  ufually  brought  over  in  this  manner. 
The  Chinefe  paper  is  generally  employed  for 
feeds  from  the  Eaft-Indies,  and  is  probably  as 
good  as  our  common  blotting  and  brown-paper. 

Seeds  preferved  after  the  manner  (e),  (f),  as 
well  as  that  of  (d),  and  likewife,  for  further  fe- 
curity,  fome  of  the  preceding  (a),  (b),  (c),  which 
have  been  procured  in  the  Eaft-Indies,  may  be 
examined  when  the  {hip  arrives  at  St.  Helena; 
and  fome  of  them,  which  appear  in  a ftate  of  ve- 
getation, fliould  be  fown  in  the  annexed  boxes 
of  earth,  between  the  growing  plants,  as  many 
forts  as  poflible  ; fome  of  which  may  fucceed  in 
cafe  of  failure  of  the  plants. 

More  of  the  fame  feeds  may  be  alfo  fown  after 
the  fli ip  has  pafled  the  Tropic  of  Cancer,  near 
the  latitude  of  thirty  degrees  north.  And  if  very 
fmall  bits  of  broken  glafs  are  mixed  with  the 
earth,  or  thrown  plentifully  over  its  furface  in 
the  boxes,  it  may  prevent  mice  and  rats  from 
burrowing  in  it,  and  deftroying  the  tender  roots 
of  the  plants  and  growing  feeds. 

In  whatever  method  our  feeds  have  been  pre- 
ferved, it  fhould  be  a conftant  precaution  to  fow 
them  as  foon  as  they  have  been  expofed  to 
the  external  air,  otherwife  they  probably  will  ne- 
ver vegetate. 

In  order  to  take  up  plants  or  fhrubs  advan- 
tageoufly,  that  are  to  be  tranfported,  a mat- 
tock and  a fpade  fhould  be  provided  ; with  the 
mattock  a fmall  trench  fhould  be  opened  round 
the  plant  intended  to  be  taken  up;  the  fpade 
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fhould  then  be  put  under  the  root,  which  mu  ft  be 
lifted  up  with  a large  ball  of  earth  furrounding 
it;  and  if  it  ffiould  fall  off,  it  muff  be  fupplied 
with  more  earth,  fo  as  to  form  a ball  about  the 
roots  of  each  plant,  which  muff  be  furrounded 
with  wet  mofs,  and  carefully  tied  about  with 
pack-thread  to  keep  the  earth  about  the  roots 
moiff  : loamy  earth  will  continue  moiff  the  long- 
eft. 


Of  each  kind  the  youngeft  plants  of  fhrubs 
and  trees  that  can  be  found,  fhould  be  taken; 
none  of  them  fhould  be  above  a foot  high  ; as 
young  plants  are  found  by  experience  to  bear  re- 
moving much  better  than  old  ones. 

Convenient  boxes  for  the  conveyance  of 
plants  in  long  voyages,  are  made  about  four  feet 
long,  two  broad,  and  two  deep ; thefe,  when 
half  filled  with  earth,  can  be  conveniently  car- 
ried by  two  men  holding  the  rope-handles  fixed 
to  their  ends.  pi.  III.  fig.  1.  2.  3. 

Thefe  fhould  be  filled  about  half  full  of  mould, 
with  a few  rotten  flicks  or  leaves  at  the  bottom, 
and  the  plants  intended  to  be  fent,  planted  in  it, 
as  foon  after  the  fhip’s  arrival  as  poffible.  When 
the  fhip  is  about  to  fail,  and  they  are  fent  on 
board,  hoops  are  to  be  nailed  to  the  fides  of  the 
box,  in  fuch  a manner,  that,  arching  over  it, 
they  may  cover  the  higheft  of  the  plants ; fmall 
ropes  are  to  be  twilled  between  thefe,  in  the  form 
of  a net,  to  prevent  the  dogs  or  cats  from  get- 
ting at  them,  and  fcratching  them  up,  on  ac-, 
count  of  the  frefh  mould. 

For  each  dox  fo  hooped  and  netted,  provide  a 
canvas  cover,  which  may,  when  put  on, 
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F.  i . Form  of  the  Boar  . 

-z . The  same  with  hoops  and  loops  . 

a ct.  tor  seouritia  the  Canvas  . 

3 . The  same  netted  . 
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protett  it ; and,  to  prevent  this  cover  from  being 
loft  or  miflaid,  nai  it  to  one  fide,  and  fix  loops 
or  hooks  to  the  other,  by  which  it  may  occafion- 
ally  be  fattened  down. 

The  late  ].  Ellis,  Efq.  who  took  fingular  pains 
to  promote  the  introduction  of  Exoticks,  recom- 
mends the  conftruttion  of  a box  and  cafk  agree- 
able topi.  IV.  fig.  1.  2.  The  fir  ft  fliews  the  in- 
fide  of  the  box,  and  the  manner  of  fecuring  the 
roots  of  plants  furrounded  with  earth  and  mofs 
tied  with  pack-thread,  and  fattened  crofs  and 
crofs  with  laths  or  packthread  to  keep  them 
iteady. 

There  mutt  be  a narrow  ledge  nailed  all  round 
the  intide  of  the  box,  within  fix  inches  of  the 
bottom,  to  fatten  laths  or  packthread,  to  form  a 
kind  of  lattice-work,  in  order  to  fecure  the  plants 
in  their  places,  as  abovementioned. 

The  cafk  fig.  2.  is  convenient  for  fowing  of 
feeds,  with  the  openings  defended  by  wire  ; and 
as  even  fir  ip  has  fpare  cafks,  one  may  be  readily 
formed  for  the  conveyance  of  feeds  in  vegetation 
or  growing  plants,  agreeable  to  the  annexed  en- 
graving. The  following  is  the  proportion  it  fiiould 
be  of ; two  feet  three  inches  high,  two  feet  bung 
diameter, and  one  foot  nine  inches  head  diameter  ; 
there  fhould  be  a large  opening  at  the  top  wired 
over,  the  wired  part  of  which  might  be  lifted  up 
at  pleafure,  and  a lid  with  hinges  to  cover  it;  this 
may  be  either  circular  or  fquare,  as  will  be  moft 
convenient,  the  larger  the  better  ; and  on  the  up- 
per part  of  the  fides  there  may  be  four  or  five 
little  openings  wired,  with  doors  to  each,  for  the 
fake  of  giving  air  all  round  upon  forne  occafions. 

Care 
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Care  mud  be  taken  not  to  expofethe  young  plants 
to  ftrong  funfhine  : fometimes,  when  the  lid  and 
doors  are  open,  it  may  be  neceffiary  to  throw  a 
matt  or  thin  cloth  over  them,  but  this  mu  ft  depend 
on  the  judgment  of  the  perfon  who  has  the  care  of 
them ; there  fhould  be  handles  fixed  to  the  fides 
to  move  it  with  more  fafety. 

There  fhould  be  a layer  of  wet  mofs,  of  two  or 
three  inches  deep,  at  the  bottom  of  the  box  or 
cafk  ; or,  if  that  cannot  be  got,  fome  very  rotten 
wood  or  decayed  leaves,  and  then  frefh  loamy 
earth,  about  twelve  inches  deep,  both  of  which 
will  fink  to  a foot  deep  : the  wet  mofs  is  intended 
to  retain  moifture,  and  to  keep  the  earth  from 
drying  too  foon. 

The  furface  of  the  earth  fhould  be  covered 
with  mofs  cut  fmall,  which  now  and  then  on  the 
voyage  fhould  be  waflied  in  frefh  water,  and 
laid  on  the  earth  again  to  keep  the  furface  moift, 
and  to  wafh  off  mouldinefs  or  faline  vapours 
wdiich  may  have  fettled  on  it.  When  the  plants 
come  up,  it  will  be  proper  to  fave  what  rain- 
water can  be  got,  which  will  encourage  their 
growth,  and  be  of  more  fervice  than  the  water 
drawn  out  of  cafks  that  have  been  long  on  board 
the  fhip. 

Thefe  kind  of  boxes  or  cafks  will  be  very  pro- 
per to  fow  many  forts  of  fuch  feeds  in,  as  are  fo 
difficult  to  be  brought  from  China,  and  other  parts 
of  the  Eafl-Indies,  to  Europe  in  a vegetative 
Hate  ; fuch  asthelechee,  mangoes,  mangofteens, 
pepper,  marking-nuts,  various  forts  of  peaches, 
rofes,  oranges,  citrons,  lemons,  &c. 
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If  the  plants  fent  from  thefe  countries  were 
planted  in  pots  or  boxes,  and  kept  there  a year, 
they  might  be  brought  over  with  very  little 
hazard  ; or  even  if  they  were  firft  tranfplanted 
from  the  woods  into  a garden,  till  they  had 
formed  roots,  they  might  be  fent  with  much 
more  fafety. 

The  captain  who  takes  charge  of  them,  mull 
be  particularly  informed,  that  the  chief  danger 
plants  are  liable  to  in  fea-voyages,  is  occafioned 
by  the  minute  particles  of  falt-water  with  which 
the  air  is  charged,  whenever  the  waves  have 
white  frothy  curls  upon  them  ; thefe  particles 
fall  upon  the  plants,  and  quickly  evaporating, 
leave  the  fait  behind,  which,  choaking  up  the 
pores,  prevents  perfpiration,  and  effeflually  kills 
the  plant;  he  therefore  Ihould  never  let  the  co- 
vers be  off,  except  on  days  when  the  wind  is  not 
fufficiently  high  to  beat  the  water  up  into  what 
the  feamen  call  white-caps.  He  mull  not  keep 
them  always  fhut  up  during  the  voyage ; for  if 
he  does,  they  will  mould  and  perifh  by  the  flag- 
nation  of  the  air  under  the  covers  : and  if  at  any 
time,  by  accident  or  neceffity,  they  fhould  have 
been  expofed  to  the  wind  when  the  waves  have 
white-caps,  he  mull  be  defired  to  water  them 
well  with  frefh  water,  fprinkling  all  the  leaves 
with  it,  to  wafh  olf  the  falt-drops  which  cover 
them.  In  this  manner  plants  may  be  brought 
from  almoft  any  diftance  ; many  come  from  Chi- 
na every  year  in  a flourifhing  ft  ate. 

If  it  be  convenient  to  the  captain  to  give  up 
a fmall  part  of  the  great  cabin  to  the  plants,  this 
is  certainly  by  far  the  belt  ftation  for  them  ; nor 
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are  they  much  in  the  way  as  the  place  which 
fuits  them  belt  is  clofe  to  the  ftern  windows ; in 
this  cafe  they  need  not  be  furnifhed  with  their 
canvas  covers  ; and  they  may  frequently  have 
air,  by  opening  the  windows  when  the  weather 
is  quite  moderate. 

As  the  Chinefe  ingraft  many  plants  which  they 
introduce  into  their  dwelling  houfes,  and  which 
may  be  purchafed  in  a healthy  hate  of  vegeta- 
tion, it  is  a neceffary  caution,  not  to  earth  fuch 
plants  in  the  paffage  too  high  with  mould,  as 
they  are  thereby  liable  to  rot,,  or  be  otherwife 
injured  by  fuch  means.  The  rolling  of  the  fhip 
has  fometimes  removed  the  earth,  in  which  they 
are  planted,  and  many  fine  collections  have  been 
deftroyed  by  replacing  the  earth  too  high  on  the 
items,  particularly  of  luch  plants  as  have  been 
engrafted,  a pra&ice  very  general  with  the 
Chinefe. 

From  the  frequent  inconvenience  of  the  roll- 
ing of  fin i p s , which  fometimes  unearths  the 
plants,  or  otherwife  injures  them,  were  the 
boxes  or  pots  to  hand  upon  a ftage,  moveable 
like  the  mariner’s  compafs,  it  would  certainly  af- 
ford the  beft  conveyance  : this  was  prepared  at 
confiderable  expence,  in  the  velfel  commanded 
by  Captain  Bligh,  to  convey  the  bread-fruit 
tree,  and  other  vegetables  from  the  South- Seas  : 
the  plants  he  had  procured  were  in  high  health, 
when  this  laudable  and  princely  plan  was  fruftrat- 
ed  by  a mutiny  on  board,  to  be  lamented  by  e- 
very  man  of  fcience  and  philanthropy.  In 
merchants  fhips,  where  commerce  is  the  objedt 
of  the  voyage,  and  where  fpace  and  conveni- 
ence 
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Cnee  can  feldom  if  ever  be  commanded ; and 
therefore  the  plan  of  a moveable  ftage  cannot 
here  be  expeCted  : from  a munificent  prince  the 
Combination  of  a company,  or  a fociety,  we  muft 
look  for  the  fupport  of  fuch  an  enterprize. 

One  method  of  procuring  plants  from  China 
has  been  fuccefsfully  adopted  by  that  liberal 
promoter  of  horticulture  Gilbert  Slater  Efq. 
which  may  be  introduced  here.  He  has 
ordered  every  curious  drawing  of  Afiatic 
plants  by  Chinefe  artifts  to  be  procured  for  him, 
in  the  power  of  fea-faring  gentlemen ; thefe 
drawings  are  in  general  not  only  elegant  and  ac- 
curate ; but  feverally  diftinguifhed  by  their  names 
in  Chinefe  characters  : the  characters  are  copied 
on  Chinefe  paper,  which  being  thin  and  almoft 
tranfparent,  may  be  accurately  traced,  and  fuch 
as  refer  to  rare  productions,  are  diftributed  to 
captains  of  fhips,  and  other  perfons  undertaking 
Voyages,  with  directions  to  purchafe  fuch  living 
plants,  as  correfpond  with  the  character.  Some- 
times thefe  are  accompanied  with  the  drawings 
themfelves.  By  this  circuitous  but  advantage- 
ous mode,  in  a few  years  he  will  acquire  a col- 
lection of  valuable  plants,  at  prefent  not  known 
in  Europe. 

It  is  much  to  be  regretted,  that  after  the  molt 
fcrupulous  attention  in  collecting  and  tranfport- 
ing  very  valuable  plants,  they  fhall  ultimately  be 
loft  by  the  tedious  procefs  of  our  Cuftom-houfe, 
employed  to  prevent  fmuggling.  I once  faw 
fome  fine  plants,  for  which  I fhould  have  deemed 
fifty  guineas  a cheap  purchafe,  totallv  fpoiled 
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by  being  kept  there  a full  month,  without  any 
care  whatever,  not  receiving  the  leaft  fprinkling 
of  water,  whillt  the  Thames  flowed  within  twenty 
yards  of  their  prifon.  This  does  not  refult  from 
any  malicious  defign  of  the  officers,  who  in  their 
vigilance  to  prevent  fmuggling,  thus  occafion  the 
lofs  of  property,  that  might  not  only  gratify 
laudable  curiofity,  but  enrich  our  poffeffions 
with  new  products  of  importance  in  food,  or 
arts.  At  this  moment  I am  fuffering  under  the 
injury  that  a colle£tion  of  Afiatic  infefls  have 
fuftained,  of  which  I do  not  expeft  to  receive 
one  in  a perfeft  ftate. 

Apian  might  be  adopted,  not  only  to  obviate 
this  painful  inconvenience,  but  at  the  fame  time 
encreafe  rather  than  leffen  the  revenue,  by 
giving  power  to  the  commiffioners  of  the  cuftoms 
to  appoint  gentlemen  of  tafte  and  knowledge  in 
natural  hiftory,  whofe  valuation  of  fuch  fubjefts 
ffiall  govern  the  duties,  which  are  ufually  taken 
advalorem  ; and  on  payment,  that  the  proprietors 
be  permitted  to  remove  their  property  at  plea- 
fure.  That  gentlemen  might  be  found  to  make 
thefe  valuations  gratuitoufly  I doubt  not ; and 
as  to  the  revenue  on  fuch  fubje&s,  I know  it 
would  not  fuffer,  for  many  things  are,  at  prefent, 
not  only  fpoiled  or  totally  deflroyed,  but  much 
undervalued  by  ignorant  perfons,  many  proofs 
of  which  I have  in  my  recollection. 

When  the  naturalift  is  in  fearch  of  vegetable 
productions,  different  foils  and  fituations  ffiould 
be  examined ; as  the  fea,  and  its  ffiores,  deep 
running  waters,  dikes,  marfhes,  moors,  moun- 
tains. 
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tains,  cultivated  and  barren  fields,  woods,  rocks, 
&c.  afford  each  their  peculiar  plants;  and  where- 
ever  any  are  colle&ed,  the  particular  foil  and 
fituation  fhould  be  remarked-  Sometimes  it  may 
prove  inconvenient  to  convey  the  plants  which 
may  be  difcovered,  when  it  would  not  be  fo 
to  fend  them  dried,  in  the  form  of  a hortus- 
ficcus.  To  do  this  in  the  belt  manner,  and  to 
make  their  ftalks,  leaves,  &c.  lie  flat  and  fmooth, 
u The  plants  fhould  be  gathered  in  a dry  day, 
**  after  the  fun  hath  exhaled  the  dew  ; taking 
ct  particular  care  to  collet!  them  in  that  ftate 
“ wherein  the  generic  and  fpecific  charatiers  are 
u mofl  confpicuous ; the  fpecimens  fhould  be 
“ fuffered  to  lie  on  a table  until  they  become  iim- 
<f  ber,  and  then  they  fhould  be  laid  upon  a pafte- 
“ board,  as  much  as  poffible  in  their  natural 
<f  form,  but  at  the  fame  time  with  a particular 
“ view  to  their  generic  and  fpecific  chambers  : 
" for  this  purpofe,  it  will  be  advifeable  to  fepa- 
<c  rate  one  of  the  flowers,  and  to  difplay  the  ge- 
“ neric  charatter:  if  the  fpecific  charatfer  de- 
<(  pends  upon  the  flower,  or  upon  the  root,  a 
<f  particular  difplay  of  that  will  be  likewife  ne- 
“ ceffary.  When  the  plant  is  thus  difpofedupon 
“ the  pafteboard,  cover  it  with  eight  or  ten  layers 
€t  of  fpongy  paper,  and  put  it  into  the  prefs  (/). 


(f)**  The prefs may  be  prepared  by  the  following  direftions. 
“ Take  two  planks  of  a wood  not  liable  to  warp,  two  inches 
**  thick,  eighteen  inches  long,  and  twelve  inches  broad.  Get 
<f  four  male  and  four  female  fcrews,  fuch  as  are  commonly  ufed 
“ for  fecuring  fafh  windows.  Let  the  four  female  fcrews  be  let 
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<f  Exert  only  a fmall  degree  of  prefiure  for  the 
“ firft  two  or  three  days ; then  examine  it,  un- 
fold  any  unnatural  plaits,  rectify  any  miftakes, 
<c  and  after  putting  frefh  paper  over  it,  fcrew  the 
prefs  harder.  In  about  three  days  more,  fe- 
“ parate  the  plant  from  the  pafteboard,  if  it  is 
" fufficiently  firm  to  allow  of  a change  of  place; 

put  it  upon  a frefh  pafteboard,  and  covering  it 
“ with  frefh  blofiom-paper,  let  it  remain  in  the 
“ prefs  a few  days  longer.  The  prefs  fliould 
,f  ftand  in  the  funfhine,  or  within  the  influence 
<c  of  a fire. 

<f  When  it  is  perfedily  dry,  the  ufual  method 
“ is  to  fallen  it  down  with  pafte  or  gum-water  (g), 
<c  on  the  right-hand  inner  page  of  a fheet  of 

“ into  the  four  corners  of  one  of  the  planks,  and  cerrefpond- 
“ ing  holes  made  through  the  four  corners  of  the  other  plank, 
tc  for  the  male  fcrews  to  pafs  through,  fo  as  to  allow  the  two 
{<  planks  to  be  fcrewed  tightly  together.  It  will  not  be  amifs 
“ to  face  the  bearing  of  the  male  fcrews  upon  the  wood  with 
“ iron  plates ; and  if  the  iron  plates  went  acrofs  from  corner 
“ to  corner  of  the  wood,  it  would  be  a good  fecurity  againft 
e‘  the  warping.5’ 

This  note  1 have  copied  from  Dr.  Withering’s  Botanical 
arrangement,  and  likeuife  the  account  of  drying  plants, 
as  his  directions  are  more  full  and  complete  than  thofe  I for- 
merly introduced  into  my  Naturalift’s  Companion,  An.  1772. 
Where  the  convenience  of  this  prefs  is  not  at  hand,  a fuitabfo 
preflure  may  be  made  by  weights,  or  any  heavy  body. 

(jj)  (C  A fmall  quantity  of  finely-powdered  arfenic  or  corrofive 
ft  iublimate  is  ufually  mixed  with  the  pafte  or  gum-water,  to, 
<f  prevent  the  devaftations  of  infetts  ; but  the  feeds  of  ftaves- 
fC  acre,  finely  powdered,  will  anfwer  the  fame  purpofe,  without 
f‘  being  liable  to  corrode,  or  to  change  the  colour  of  the  more 
delicate  plants.” 
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««  large  ftrong  writing-paper.  It  requires  Tome 
« dexterity  to  glue  the  plant  neatly  down,  fo  that 
“ none  of  the  gum  or  pafte  may  appear  to  defile 
« the  paper.  When  it  is  quite  dry,  write  upon 
“ the  left-hand  inner  page  of  the  paper,  the  name 
“ of  the  plant,  the  fpecific  chara filer,  the  place 
“ where,  and  the  time  when,  it  was  found  ; and 
“ any  other  remarks  that  may  be  thought  pro- 
per.  Upon  the  back  of  the  fame  page,  near 
<c  the  fold  of  the  paper,  write  the  name  of  the 
<f  plant,  and  it  will  then  be  complete  for  the 
“ cabinet.” 

“ Some  people  put  the  dried  plants  into  fheets 
*f  of  writing  paper,  without  faflening  them  down 
ic  at  all ; and  others  only  fallen  them  by  means  of 
<f  frnall  flips  of  paper,  palled  acrofs  the  ftem  or 
“ branches. 

“ Another  more  expeditious  method  is,  to  take 
u the  plants  out  of  the  prel's,  after  the  firfl  or 
“ fecond  day  ; let  them  remain  upon  the  pafle- 
board  ; cover  them  wdth  five  or  fix  leaves  of 
tr  blotting-paper,  and  iron  them  with  a hot 
“ fmoothing  iron,  until  they  are  perfectly  dry  : 
ff  if  the  iron  is  too  hot  it  will  change  the  co- 
cc  lours  ; but  fome  people,  taught  by  long  pradlice, 
fc  will  fucceed  very  happily.  This  is  quite  the 
“ belt  method  to  treat  the, orchis,  and  other  flimy 
tc  mucilaginous  plants. 

<c  Another  method  is,  to  take  the  plants  when 
“ frefh  gathered,  and,  inflead  of  putting  them 
“ into  the  prefs,  immediately  to  fallen  them  down 
f<  to  the  paper,  withftrong  gum-water;  then  dip 

F 3 . " a 
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Cf  a camel-hair  pencil  into  fpirit-varnifh  ( h ),  and 
Cf  varnifh  the  whole  furface  of  the  plant  two  or 
**  three  times  over.  This  method  fucceeds  very 
“ well  with  plants  that  are  readily  laid  flat; 
cf  and  it  preserves  their  colours  better  than  any 
<c  other.” 

However  beautiful  a colleHion  of  dried  plants 
may  appear  in  the  form  of  a hortus-ficcus,  yet 
where  duplicates  can  be  procured,  it  would  be 
acceptable  to  receive  plants  both  in  flower,  and 
in  feed,  dried  in  a carelefs  manner,  without  nice- 
ty  in  expanding  their  foliage : by  this  means 
fome  of  the  flowers  have  been  preferved  more 
entire  ; and  afforded  the  botanift  the  molt  accu- 
rate chara&ers  of  the  plant,  which  by  expo- 
fure  to  the  vapour  of  hot  water,  or  being  foak- 
ed  in  lukewarm  water  itfelf,  has  expanded,  and 
exhibited  the  parts  of  fru&ification  in  the  mofl 
perfeft  ftate. 

The  feeds  of  a plant  collected  when  they  are 
ripe,  will  in  a hoitus-ficcus,  long  retain  their  ve- 
getative powers,  and  many  of  our  valuable  plants 
have  thus  been  cafually  introduced.  It  is  well 
known,  that  the  firft  green-tea-tree  poffeffed  by 
this  country,  was  railed  by  the  late  John  Ellis 
Efq.  from  a feed  picked  out  of  a cannifter  of 
tea. 


( h ) The  fpirit-varnifh  maybe  made  of  a quart  of  highly-retti- 
fied  fpirit  of  wine,  five  ounces  of  gum  fandarach,  two  ounces 
of  maftich  in  drops,  one  ounce  of  pale  gum  elemi,  and  one 
ounce  of  oil  of  fpike  lavender : thefe  are  to  ftand  in  a 
warm  place,  and  be  fhook  frequently,  to  expedite  the  folu- 
tion  of  the  gum. 
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The  impreflions  of  plants  well  taken  off  upon 
paper,  look  very  little  inferior  to  the  bell  draw- 
ings, and  may  be  done  with  very  little  trouble. 
For  this  purpofe,  fome  printer’s  ink  (i)y  and  a pair 
of  printer’s  balls,  fuch  as  are  ufed  for  laying 
the  ink  on  types,  are  neceffary.  After  rubbing 
thefe  balls  with  a little  of  the  ink,  lay  the  plant 
betwixt  them,  and  prefs  it  fo  as  to  give  it  fuffici- 
ent  colour ; then  take  the  plant  and  lay  it  care- 
fully on  a lheet  of  paper,  and  prefs  it  with  the 
hand,  to  give  the  impreffion  of  the  plant  to  the 
paper,  which  may  be  afterwards  coloured  accord- 
ing to  nature ; a piece  of  blotting-paper  may  be 
placed  betwixt  the  plant  and  the  hand,  to  prevent 
the  latter  from  being  dirtied  by  the  ink. 

An  effe&ual  method  of  fending  a branch  of 
any  plant,  with  the  flowers  and  parts  of  fru&ifica- 
tion  entire  and  perfeft,  is  to  put  them  in  bottles 
of  brandy,  rum,  or  arrack ; but  the  colour  of 
the  plant  is  often  injured. 

Corals,  corallines,  fponges.  Sc c.  inhabitants  of 
the  fea,  are  found  in  confiderable  variety  near 
the  coafts  of  iflands  and  continents,  particularly 
in  hot  climates.  Some  of  thefe  are  very  tender 
and  brittle  when  dry,  and  fhould  therefore  be 
carefully  packed  up  in  fand,  in  order  to  keep  them 
fteady,  or  placed  betwixt  papers  in  the  manner 
of  an  hortus-ficcus. 

In  hot  climates,  the  infefts  are  very  rapacious 
and  I have  feen  the  fined  fan-corals,  and  others 
of  a foft  texture  when  firft  taken  out  of  the  fea, 

(/)  Where  this  cannot  be  procured,  ivory,  or  lamp-black, 
ground  with  boiled  linfeed-oil,  maybe  fubftituted. 
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almoft  devoured  by  ants,  before  they  became  dry 
and  hard.  To  prevent  injuries  of  this  kind,  a 
little  powdered  corrolive  fublimate,  arfenic,  or 
ftavefacre,  may  be  fprinkled  upon  thefe  produc- 
tions. Some  of  the  fmall,  and  branches  of  the 
large  ones,  might  be  alfo  put  into  fpirits,  and  the 
parts  of  them  thereby  preferved  much  more 
diftinft ; which  would  ferve  greatly  to  illuhrate 
their  natural  hiftory. 


\ 
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SECT.  IV. 


Method  of  Analyzing  Mineral  Waters  (a). 


Qui  autem  ad  obfervandum  adjicit  animura,  ei  etiam,  in  rebus 
qua?  vulgares  videntur,  multa  obfervatu  digna  occurrunt. 


S many  fprings  contain  a volatile  principle. 


foon  liable  to  be  difhpated,  it  is  neceffary 
to  make  our  experiments  on  the  fpot,  in  order  to 
difeover  the  contents  of  fuch  waters.  Various 
as  thefe  contents  may  appear,  the  apparatus  pro- 
per to  deteft  them,  may  be  reduced  into  a fmall 
compafs. 

When  we  purpofe  to  examine  any  mineral  or 
medicinal  fpring,  the  foil  and  face  of  the  coun- 
try fhould  be  conlidered,  the  flony  or  mineral 
appearance,  and  particularly  whether  there  arc 
any  mineral  veins  : the  degrees  of  heat  of  the 
water  fhould  be  afeertained  by  a thermometer, 
and  its  comparative  weight  to  other  fprings  in 

{a)  Wallerius  in  his  Hydrologia,  Lewis  in  his  notes  on  Neu- 
mann’s Chemiltry,  with  Rutty,  Lucas,  Falconer,  Monro,  Pear- 
ton,  Garnett,  and  other  Englilh  writers,  have  given  directions 
on  thisfubjedt,  which  fome  late  chemical  writers  on  the  continent 
have  further  elucidated, as  Wiegleb,  Bergman,  Strachling,  Struve, 
Weflrumb,  and  Gottling. 


Bacon,  de  Augment.  Scient, 


G 
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the  neighbourhood  alfo  carefully  obferved ; after 
which  we  may  enter  on  our  experiments. 

From  the  fubftances  contained  in  mineral 
waters,  they  admit  of  the  four  following  divi- 
fions. 

I.  ACID  AND  NEUTRAL  SALTS. 

II.  EARTHLY  SALTS. 

III.  METALLIC  SALTS. 

IV.  SULPHUREOUS. 

I.  ACID  AND  NEUTRAL  SALTS. 

More  eminently  faline,  containing  the  acids, 
and  the  compound  of  acids  and  alkalis  form- 
ing neutral  falls. 

1.  Fixed  air  * the  only  acid  found  in  any 
quantity  pure. 

2.  Aerated  foda. 

3.  Glauber’s  fait. 

4.  Vitriolated  tartar. 

5.  Saltpetre. 

6.  Marine  fait. 

f 

II.  EARTHY  SALTS. 

1.  Epfom  fait. 

2.  Magnefian  nitre. 

t 

* Vitriolic  acid  is  found  in  extremely  fmall  quantity,  and  that 

very  feldoxn. 

f Perhaps  Borax, but  it  is  not  quite  certain  that  this  is  a Mineral. 

3.  Mag- 
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3.  Magnefian  muriate. 

4.  Magnefia,  or  common  Magnefia. 

5.  Gypfum. 

6.  Calcarious  nitre. 

7.  Calcarious  muriate. 

8.  Chalk, 
g.  Alum. 

III.  METALLIC  SALTS. 

1.  Aerated  iron. 

2.  Vitriolated  iron. 

3.  Vitriolated  copper. 

4.  Vitriolated  zinc. 

5.  Arfenic. 

\ 

IV.  SULPHUREOUS. 

1.  Hepatic  air. 

2.  Liver  of  fulphur. 

Water  is  found  mixed  with  fome  few  fuj}- 
flances  not  here  enumerated,  as 

a.  Silicious  earth  in  very  fine  particles  fome- 
times  gives  to  water  a milkinefs,  and 

b.  Argillaceous  earth  in  fuch  quantity  as  to 
give  the  , water  the  title  of  faponaceous,  from  its 
feel  and  refemblance. 

Some  other  fubftances,  as  bitumen  and  nap- 
tha, may  give  Water  fometimes  a little  charafter, 
as  they  flow  out  of  the  fame  fprings  upon  the 
furface  of  fome  waters. 

1 

In  this  view  of  the  fubftances  contained  in 
mineral  waters,  wc  fee  they  are  almofl  all  faline, 

G 2 and 
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and  as  fome  of  them  are  very  generally  diftribut- 
ed  through  the  earth,  we  find,  unfortunately  for 
our  inveftigation  of  this  fubjeft,  that  mineral 
water  generally  contains  feveral  of  them,  fome- 
timesmany,  which  makes  it  necelfary  to  fubjeft 
portions  of  the  fame  water  to  a variety  of  expe- 
riments. 

Gypfum,  calcarious  muriate,  chalk,  Epfom  fait, 
muriate  of  magnefia,  and  common  magnefia, 
aerated  iron,  fea-falt,  and  fixed  air  are  among 
the  moll  common  fubftances  found  in  mineral 
waters. 


CLASS 


♦ 
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CLASS  I. 


ACID  AND  NEUTRAL  SALTS. 

Synonymous  Names, 
r Carbonic  acid. 

Carbonaceous  acid. 

Cretaceous  acid. 

Mephitic  acid. 

l.  FIXED  AIR.  Aerial  acid. 

Atmofpheric  acid. 

Spiritus  fylveftris. 

Gas  fylveitre,  See.  Sc c. 

_ Gas. 

This  fubftance  is  found  in  every  part  of  na- 
ture that  we  are  acquainted  with,  in  its  different 
Hates ; fixed  as  it  has  been  called,  and  aeriform. 
In  our  atmofphere  it  is  found  in  the  proportion 
of  aboutone  in  100.  Pits  and  cavities  are  frequent- 
ly filled  with  it.  It  exifts  in  immenfe  quantities 
combined  with  calcareous  earth,  forming  chalk  and 
marble  ; and  with  many  other  fubftances.  It  is 
conftantly  thrown  cut  from  animals  and  vegeta- 
bles ; it  is  the  great  produdl  of  combuffion,  and 
formed  in  fhort  by  every  procefs,  in  which  pure 
air  is  combined  with  carbonaceous  matter;  hence 
it  is  no  wonder  that  it  is  fo  general  and  fo  fre- 
quently found  the  uniting  medium  to  fubftances 
contained  in  mineral  waters.  Mineral  waters, 
which  contain  this  alone,  or  coniiderably  prevail- 
ing.have  been  called  Acidulae;  and  perhaps  hence 
all  mineral  waters  were  formerly  termed  Aci- 
dulae. 


a.  Fixed 
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a.  Fixed  Air  is  difeovered  in  water  by  its 
fparkling,  on  agitation,  and  bubbles  of  air  being 
given  out  from  it. 

b.  By  its  pungent  and  acid  tafte. 

c.  Tinfture  of  litmus  added  to  it,  is  chang- 
ed from  its  blue  colour  to  a red. 

d.  On  its  being  added  to  lime  water,  white 
clouds  are  formed.  The  fixed  air  combining 
with  the  lime  forms  chalk,  which  not  being  folu- 
ble,  is  precipitated  in  a fine  white  powder. 

e.  By  boiling  it,  the  fixed  air  is  expelled,  and 
the  quantity  contained  in  any  portion  of  water 
may  be  meafured,  by  conveying  it  through  a tube 
into  lime  water,  and  collefting  the  precipitated 
chalk;  every  30  grains  of  which  contains  18 
grains  and  I of  fixed  air. 


2.  AERATED  SODA. 

Mineral  Alkali  combined  with  fixed  air. 


2. 


AERATED  SODA. 


< 


Synonymous  Names. 
Marine  alkali. 

Mineral  alkali. 

Folfil  alkali. 

Natron  or  natrum. 
Soda. 

Bafe  of  marine  fait. 
Effervefcent  foda. 
Mephite  of  foda. 
Chalk  of  foda. 
Cretaceous  foda. 


This 
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This  fait  is  found  in  large  quantities  in  Afia 
and  Africa,  and  in  their  mineral  waters,  and  in  the 
waters  of  fome  parts  of  Germany;  its  cry  dais  are 
commonly  rhomboidal,  extremely  foluble  in  wa- 
ter, but  when  expofed  to  the  air,  fall  into  pow- 
der, it  is  dete&ed  in  water  by 

a.  Paper  ftained  with  the  tinfture  of  litmus 
is  changed  to  a blue  colour. 

TinBure  of  litmus  is  prepared  by  infufing  litmus , 
powdered , for  a Jhort  time , in  diftilled  water  ; with 
this  the  paper  is  ftained. 

b.  Paper  ftained  with  the  tinfture  of  bra- 
zil wood  loofes  its  red,  and  is  changed  to  a vio- 
let. 

The  tinhiure  of  Brazil  wood  is  made  in  the  fame 
manner  as  the  tincture  of  litmus , hut  hot  water 
jhould  here  be  employed. 

c.  Paper,  ftained  yellow  by  an  infufion  of  tur- 
meric, is  changed  to  a brown  colour. 

The  infufion  of  turmeric  ftoould  be  made  with  hot 
water . 

d.  Upon  adding  a folution  of.  corrofive  fub- 
limate  mercury  to  this  water,  a white  precipitate 
is  produced ; if  the  alkali  be  in  large  propor- 
tion, this  precipitate  will  be  an  orange  colour. 
In  this  inftance  the  alkali  unites  with  muriatic 
acid  of  the  corrofive  fublimate,  and  the  mercury 
is  precipitated. 

e.  Add  a fmall  quantity  of  Epfom  fait  to  this 
water,  it  will  dilfolve,  and  no  precipitation  will  be 
perceived,  but  give  it  a very  little  warmth,  and 
immediately  white  flakes  will  befepdrated:  here 
the  mineral  alkali  combines  with  the  vitriolic 
acid  of  the  Epfom  fait,  and  detaches  the  mag- 
nefia  its  other  conftituent  part,  which  alfo  unites 

to 
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to  the  fixed  air  of  the  mineral  alkali.  The  mi- 
neral alkali  gives  out  fixed  air  enough  to  redif- 
folve  it  in  the  water  ; but  expofing  it  to  a little 
heat  detaches  this  fixed  air,  and  the  magnefia  will 
be  precipitated.  This  magnefia  may  be  further 
diflolved  again  with  efl'ervelence,  by  adding  any 
acid. 

f.  Upon  adding  a fmall  quantity  of  fal.  am- 
moniac, the  mineral  alkali  will  combine  with 
the  marine  acid  of  the  fal  ammoniac,  and  de- 
tach the  volatile  alkali,  which  will  fly  off,  and 
may  be  rendered  vilible  by  holding  a paper 
moiftened  with  fome  volatile  acid  over  it,  as  the 
nitrous,  marine,  or  acetous.  Thefe  forming  ni- 
trous, marine,  or  acetous  ammoniac,  which  be- 
comes more  vilible. 

g.  By  adding  a fmall  quantity  of  a folution 
of  blue  vitriol  in  water,  a precipitate  of  a bright 
apple  green  colour  will  be  occafioned  by  the  al- 
kali combining  with  the  vitriolic  acid  of  the  blue 
vitriol,  forming  Glauber  fait,  which  is  foluble 
in  the  water,  while  the  fixed  air  combines  with 
the  copper,  which  being  infoluble,  is  precipi- 
tated. 

3.  GLAUBER  SALTS. 

Natron  combined  with  Vitriolic  Acid. 

Synonymous  Names, 
f Sal.  mirabile. 

I catharticus. 

3.  GLAUBER  SALTS.  { Soda  vitriolata. 

j Natron  vitriolatum. 

L Sulphate  of  loda. 

Its  cryftals  are  prifms  with  fixth  unequal  and 
firiated  Tides,  terminating  in  dihsedrel  fummits:  it 
has  a bitter  tafte.  When  expofed  to  the  air,  the 

cryftals 
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cry ftals  fall  into  powder,  it  is  very  foluble  in  wa- 
ter. This  is  found  in  abundance  in  fea-water, 
and  many  mineral  waters.  It  is  detected  by 

a.  A Solution  of  muriated  ponderous  * earth 
being  added  to  water  containing  this  fait,  a pre- 
cipitate, in  the  form  of  white  clouds  will  immedi- 
ately appear,  and  white  precipitate  will  be  gra- 
dually depofited.  The  ponderous  earth  leaving 
the  marine  acid,  will  unite  with  the  vitriolic,  and 
form  ponderous  fpar,  which  being  infoluble  in 
water,  gives  this  appearance  when  precipitated 
from  it,  of  a white  foft  cloud,  peculiar  to  itfelf : 
The  marine  acid  combining  with  the  natron, 
forms  marine  fait,  which  remains  diffolved  in 
the  water. 

b.  A folution  of  nitre  of  filver  + being  add- 
ed, the  water  firlt  becomes  of  an  opal  or  milky 
hue,  and  after  fome  time  acquires  a redifli  call, 
depofiting  at  length  a fediment  of  that  colour. 
Here  the  vitriolic  acid  combines  with  the  fil- 
ver, forming  fulphate  of  lilver,  a fubftance  al- 
moft  infoluble  in  water,  therefore  precipitated ; 
The  nitrous  acid,  combining  with  the  natron, 
forms  cubic  nitre,  which  remains  diffolved  in 
the  water. 

c.  A folution  of  lead  combined  with  the 
acetous  acid  being  added,  a white  percipitate 
will  immediately  be  formed.  The  lead  com- 
bines with  the  vitriolic  acid,  forming  a fub- 
fiance  infoluble  in  water,  while  the  acetous 

* Ponderous  earth  combined  with  marine  acid, 
f Silver  combined  with  nitrous  acid. 


II 
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acid,  combining  with  the  natron,  remains  difToIv- 
ed  in  the  water. 

d.  An  equal  quantity  of  highly  reftified  fpirit 
of  wine  being  added  to  water  containing  this  fair, 
the  mixture  becomes  turbid,  and  by  degrees 
fmall  cryftals  will  be  formed  at  the  bottom  of  the 
veflel  ; the  fpirits  of  wine  combining  with  the 
water,  feparates  it  from  the  vitriolated  tartar, 
which  is  precipitated  from  it  in  the  form  of  fmall 
cryftals. 


4.  VITRIOLATED  TARTAR. 

Kali  combined  with  vitriolic  Acid. 


4.  VITRIOLATED 

TARTAR. 

( 


X 


Synonymous  Names. 
Arcanum  duplicatum. 
Sal  de  duobus. 

Sal  polychreftum. 

Kali  vitriolatum. 
Nitrum  vitriolatum^ 
Sulphate  of  potafh. 


It  has  a bitterilh  tafte,  fuffers  no  alteration 
from  expofure  to  the  air  ; the  form  of  its  cryftals 
varies  much,  according  to  circumftanees  under 
which  they  are  prepared;  they  are  moftly  fix 
lided  pyramids,  fometimes  fix  fided  prifms,  like 
rock  cryftals : they  are  fmall  compared  with  the 
foregoing. 

This  fait  is  rarely  found  in  mineral  waters, 
a.  By  adding  a folution  of  muriated  ponder- 
ous earth  to  water  containing  this  fait,  the  fame 
appearances  take  place  as  defcribed  (49  a.)  while 

the 


the  muriatic  acid  combining  with  the  vegetable 
alkali,  forms  fal  digeftivum  fylvii,  which  remains 
diffolved. 

b.  By  the  addition  of  the  mercurial  folution 
(c)  yellowifh  clouds  will  immediately  be  formed, 
and  in  time  a precipitate  of  the  fame  colour  will 
be  depofited.  The  mercury,  leaving  the  nitrous 
acid,  unites  with  the  vitriolic,  forming  turpith 
mineral,  which  is  infoluble  in  water,  though  a 
part  of  the  vitriolic  acid  and  mercury  remain 
diffolved  along  with  nitre,  formed  by  the  nitrous 
acid  uniting  with  the  vegetable  alkali. 

c.  The  addition  of  the  folution  of  fugar  of 
lead  in  water  feparates  a white  precipitate,  as 
mentioned  page  49.  c.  The  vitriolic  acid  unites 
with  the  lead,  while  the  acetous  acid  combines 
with  the  vegetable  alkali,  forming  diuretic  fait, 
which  continues  diffolved. 

d.  By  adding  an  equal  quantity  of  highly 
rectified  fpirits  of  wine,  the  mixture  will  become 
turbid,  and  by  degrees  fmall  chryftals  of  vitriol- 
ated  tartar  will  be  formed  at  the  bottom,  for  rea- 
fons  afhgned  page  50.  d. 


( c)  Mercury  combined  with  nitrous  acid  by  the  aflidance  of 

heat. 
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5.  SALT  PETRE. 

The  compound  of  nitrous  Acid  with  Vegeta- 
ble Alkali . 


/ 

5.  SALT  PETRE. 


Synonymous  Names. 
Nitre. 

Common  nitre. 
Prifmatic  nitre. 

Nitre  of  potafh. 


This  is  found  generally  near  places  inhabited 
by  animals;  it  is  inflammable,  its  cryftals  are  fix- 
fided  prifms,  terminating  in  dihedral  pyramids, 
or  cut  with  aflope,  and  frequently  channelled. 

a.  When  found  in  water,  it  may  be  detected, 
by  heating  the  water  containing  it,  then  adding  a 
little  vitriolic  acid  to  it,  this  unites  with  the  al- 
kali, forming  vitriolated  tartar,  and  detaches  the 
nitrous  acid,  which  being  volatile,  may  be  ren- 
dered fenfible,  bv  holding  any  thing  moillened 
with  volatile  alkali  over  the  furface  ; the  vapour 
of  the  volatile  alkali,  uniting  with  the  vapour  of 
the  nitrous  acid,  forms  a vifible  whitifh  fmoke, 
confiding  of  the  nitrous  ammoniac  in  fine  duff. 

b.  By  adding  an  equal  quantity  of  highly 
rectified  fpirits  of  wine  to  this  water,  it  becomes 
turbid,  and  this  fait  is  feparated  from  it,  with  the 
appearances  as  defcribed  page  50.  d. 

c.  A piece  of  paper  moiftened  with  it,  and  buf- 
fered to  dry,  will  be  found  to  become  touch- 
paper. 


6 COMMON 


6.  COMMON  SALT. 


A Compound  of  Muriatic  Acid  with  Mine 

ral  Alkali . 


6.  COMMON 
SALT. 


Synonymous  Names. 
"Salt. 

Sal  gemmae. 

Sal  marinum, 

/ Gem  fait. 

Sea  or  marine  fait. 
Culinary  or  kitchen  fait. 
^Muriate  of  foda. 


This  fait  abounds  in  nature,  in  vail  malfes  in 
the  earth  ; dilfolved  in  the  water  of  the  fea;  and 
in  fait  lakes  ; and,  therefore,  very  frequently  met 
with.  Its  cryftals  are  regular  tubes  ; it  is  de- 
tected 

a.  By  adding  vitriolic  acid  to  the  water  con- 
taining it,  this  unites  with  the  mineral  alkali  of 
the  fait,  and  forms  Glauber’s  fait,  which  remains 
dilfolved  in  the  water;  the  muriatic  acid  is  detach- 
ed, and,  being  a volatile  fubftance,  may  be  ren- 
dered vifible  as  the  nitrous  acid  page  52.  a.  by 
means  of  the  vapour  of  volatile  alkali  held  over 
it;  the  volatile  alkali  uniting  with  the  muriatic 
acid,  forms  fal  ammoniac,  which  becomes  vifible 
in  this  very  fine  dull. 

b.  By  adding  a folution  of  nitre  of  filvef,  a 
white  precipitate  is  immediately  formed,  which 
fome  time  after  will  acquire  a bluifh  appearance, 
and  this  precipitate  will  not  be  redilfolved  by  the 

addition 
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addition  of  either  the  nitrous  or  acetous  acids; 
the  filver  uniting  with  the  muriate  acid  of  the 
fait,  forms  luna  cornea,  a fubflance  fcarcely  at 
all  foluble  in  water  ; the  nitrous  acid  unites 
with  the  mineral  alkali  of  the  fait,  forming  cubic 
nitre,  which  remains  dilfolved  in  the  water. 

c.  Upon  adding  the  mercurial  folution,  white 
clouds  will  immediately  appear,  and  a precipitate 
of  the  fame  colour  will  fubfide  to  the  bottom. 

In  this  inflance  the  muriatic  acid  of  the  fait 
unites  with  the  mercury,  forming  calomel  and 
corrofive  fublimate ; the  calomel  being  almolt 
infoluble  in  water,  is  precipitated.  The  corro- 
iive  fublimate  remains  dilfolved  in  the  water, 
with  the  cubic  nitre,  formed  by  the  nitrous  acid 
and  the  mineral  alkali. 


CLASS 


/ 


I 
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CLASS  II. 


EARTHY  SALTS. 

/ . * v . 

i.  Epsom  Salt. 

Vitriolic  Acid  combined  with  Magnefia, 

Synonymous  Names. 

Bitter  purging  fait. 
Magnefian  vitriol. 

Salt  of  fedlitz. 

Sulphate  of  magnelia. 

It  was  formerly  obtained  from  wells  in  the 
neighbourhood  of  Epfom,  and  in  the  hills  that 
run  to  the  eaftward  of  that  place,  whole  waters 
contain  it  abundantly.  It  has  a very  bitter  tafte, 
is  very  foluble  in  water,  and  is  very  apt  to  form 
fhort  necdle-like  cryftals,  when  haftily  cryftaliz 
ed  ; otherwife  they  are  quadrangular  prifms,  ter- 
minating in  quadrangular  pyramids. 

A.  The  magnefian  bafis  may  be  dete£ted 
a.  By  the  addition  of  lime  water,  to  water 
containing  this  fait,  which  renders  it  turbid,  and 
a flaky  precipitate  will  be  gradually  formed. 
Lime  has  a ftronger  affinity  to  vitriolic  acid  than 
magnefia,  combines  with  it  and  forms  gypfum,  a 
fmall  portion  of  which  remains  diffolved  in  the 
water,  the  reft  is  precipitated  along  with  the 
magnefia. 

b.  A 
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b.  A folution  of cauftic  vegetable  alkali  alfo 
renders  it  immediately  turbid,  and  a white  flaky 
precipitate  is  depofited.  The  cauftic  vegetable 
alkali  uniting  with  the  vitriolic  acid,  forms  vitri— 
olated  tartar,  which  remains  diffolved  in  the  wa- 
ter, while  magnefia  being  infoluble,  is  precipi- 
tated. 

c.  But  if  a folution  of  mild  vegetable  alkali, 
or  vegtable  alkali  combined  with  fixed  air,  be 
made  ufe  of,  there  will  be  no  precipitation ; or,  if 
the  liquor  fhould  grow  turbid,  it  will  become  clear 
again  on  being  Birred  the  magnefia  being  re- 
diffolved  by  means  of  the  fixed  air  that  was  con- 
tained in  it.  If  the  liquor  be  now  placed  in  a 
warm  fituation,  and  this  fixed  air  be  fuffered  to 
efcape,  the  magnefia  will  appear  in  a white  pre- 
cipitate. 

d.  By  addition  of  the  mineral  or  volatile  al- 
kalis, in  their  cauftic  and  mild  Bate,  fimilar  effefts 
will  be  produced,  as  here  mentioned,  where  ve- 
getable alkali  is  ufed  in  its  cauftic  and  mild 
tafte. 

e.  A folution  .of  foap  being  added  to  water 
containing  Epfom  fait,  it  becomes  turbid,  and  a. 
number  of  white  flakes  are  depofited.  The  al- 
kali of  the  foap  combines  with  the  vitriolic  acid, 
and  formsvitriolated  tartar, which  remains  diffolv- 
ed  in  the  water,  and  the  unguinous  part  with  the 
magnefia  forming  an  earthy  foap. 

f.  A folution  of  acid  of  fugar  being  added, 
no  precipitation  will  take  place,  unlefs  fome  cal- 
carious  earthy  fait  be  mixed  with  it. 

B.  The  nature  of  the  acid  contained  may  be 
detected 

g-  By 
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g.  By  adding  a folution  of  ponderous  earth 
in  marine  acid  to  this  water,  white  clouds  will 
be  inftantly  formed,  and  a white  precipitate  be 
gradually  depofited  (defcribed  page  49.  a.)  The 
magnefia  combines  with  the  marine  acid,  forming 
muriate  of  magnefia,  which  remains  diffolved  in 
the  water. 

h.  Or  by  adding  a folution  of  nitre  of  filver, 
there  will  be  no  precipitate,  but  the  liquor  will 
have  an  opal  appearance,  and  after  fometime  a 
reddilh  one,  depofiting  at  laft  a precipitate  of  this 
colour.  The  magnelia,  combining  with  the  ma- 
rine acid,  remains  diffolved.  The  filver,  com- 
bining with  the  vitriolic  acid,  forms  this  preci- 
pitate as  defcribed  (page  49.  b.) 

i.  The  folution  of  nitre  of  mercury  produces 
yellowifh  clouds,  and  by  degrees  a precipitate  of 
the  fame  colour,  which  is  turbeth  mineral  (page 
51.  b.)  The  magnefia,  uniting  with  the  nitrous 
acid  forms  nitrate  of  magnefia,  which  remains 
diffolved  in  the  water. 

k.  If  a folution  of  fugar  of  lead  be  employ- 
ed, a white  precipitate,  vitriol  of  lead,-  will  be 
immediately  formed  by  the  lead  uniting  with  the 
vitriolic  acid.  The  magnefia  unites  with  the  acet- 
ous acid,  and  remains  diffolved. 

100  Grains  of  vitriol  of  lead  contains  28  grains 
of  vitriolic  acid. 

l.  Highly  rectified  fpirits  of  wine  produces  a 
turbid  mixture,  and  by  degrees  fmall  cryftals  of 
Epfom  fait  will  be  formed  at  the  bottom  of  the 
veffel. 

m.  A folution  of  blue  vitriol  being  employ- 
ed, produces  clouds  of  a pale  green  colour,  and 
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after  fome  time  a precipitate  of  the  fame  co- 
lour. 


2.  MAGNESIAN  NITRE. 


Nitrous  Acid  combined  with  Magnefia. 


Synonymous  Names. 

2.  MAGNESIAN  f !i?tre  magne?a 


NITRE. 


(Nitrated  magnefia. 
Nitrate  of  magnefia. 


It  is  found  in  the  mother  water  of  nitre,  and, 
like  it,  very  rarely  found  in  mineral  waters  ; it 
has  an  acrid  and  very  bitter  tafte  ; it  imbibes 
moifture  from  the  air. 

A.  a.  The  magnefian  bafis  is  dete&ed  by  the 
fame  means,  and  with  the  fame  appearances,  as 
(page  55>  a.) 

b.  By  lime  water,  the  nitrous  acid  uniting 
with  the  lime,  the  magnefia  is  precipitated  in  a 
white  flaky  appearance.  The  caullic,  vegetable, 
fofiile,  or  volatile  alkali  being  added,  the  fame 
appearances  are  produced,  the  water  becomes 
turbid,  and  white  flakes  appear,  as  defcribed 
(page  56,  b.)  The  cauftic  alkali,  uniting  with 
the  nitrous  acid,  precipitates  the  magnefia. 

c.  So  alfo,  when  employed  in  their  mild  ftate, 
the  fame  appearance  will  take  place,  as  defcribed, 
(page  56,  A.  c.) 

d.  With  the  addition  of  foap,  white  flakes 
appear,  as  defcribed  above,  the  nitrous  acid  com- 
bining with  the  alkali  of  the  foap,  and  the  mag- 
nefia  with  the  oil. 


B.  f. 
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B.  c.  The  nature  of  the  acid  may  be  detect- 
ed, by  adding  a little  vitriolic  acid,  when  the 
nitrous  acid  will  be  detached,  as  defcribed 
(page  52,  a.  and  53,  a ) 

f.  A folution  of  blue  vitriol  gives  the  fame 

appearances  as  defcribed  (page  57,  m.j 

> , 

3.  MAGNESIAN  MURIATE. 

Muriate  Acid  combined  zoith  Magnefia. 

Magnefian  muriate,  or  muriate  of  magnefia, 
exifts  in  fea  water  and  fait  fpring  waters,  but  in  a 
more  pure  ftate  in  Epfom  and  fimilar  waters,  is 
therefore  very  common.  Magnefian  muriate  has 
a very  bitter  hot  tafte,  is  very  foluble  in  water, 
difficult  to  chryftalize  • its  chryltals  are  needle 
ffiaped. 

A.  a.  The  magnefian  bafis  may  be  detefted  in 
waters  containing  this  fait,  by  the  fame  means, 
and  with  the  fame  appearances,  as  defcribed 
(page  58,  a.  b.  c.  d.)  The  lime  and  alkalis,  comb- 
ining with  the  muriatic  acid,  detach  the  magnefia. 

b.  By  means  of  a folution  of  foap  in  water, 
the  fame  appearances  take  place,  as  defcribed 
(page  58,  d.) 

B.  c.  The  acid  contained  in  this  water  may 
be  dete&ed  by  the  means  defcribed  (page  59, 
B.  e.)  The  muriatic  acid  being  volatile,  is  de- 
tached in  an  invifible  vapour  which  uniting  to 
the  vapour  of  the  volatile  alkali,  forms  a whitifli 
fmoke,  confiding  of  fal  ammoniac. 

d.  By  adding  a little  of  the  folution  of  fil- 
ver  in  nitrous  acid,  white  clouds  will  appear,  ac- 
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quiring  in  time  a bluifh  appearance,  as  defcribed 
(page  53,  b.) 

e.  Or  by  adding  a little  of  the  foliation  of 
quickfilver  in  nitrous  acid,  white  clouds  will  im- 
mediately appear,  and  the  fame  appearances  take 
place  as  defcribed  (page  53,  c.) 

f.  Upon  adding  a little  of  the  folution  of  blue 
vitriol,  the  precipitate  of  the  pale  green  colour* 
above  defcribed,  will  appear. 


4.  MAGNESIA; 


O R 


4.  MAGNESIA. < 


Magnefia  combined  with  fixed  air . 

% 

Synonymous  Names. 

Magnefia  alba. 

Common  magnefia. 

Mild  or  effervefcing  magnefia. 
Magnefian  earth. 

Aerated  magnefia. 

Magnefian  chalk. 

Muriatic  earth. 

Cretacious  magnefia. 

Mephite  of  magnefia. 
Carbonated,  or  carbonate  of 
magnefia. 

Magnefian  carbonate,  &c. 

Magnefia  is  found  no  where  pure,  but,  com- 
bined with  other  earths,  it  is  found  in  abundance 
in  nature,  in  a variety  of  forms : it  is  found  in 
the  mother  water  of  nitre,  and  in  the  other  Rates 
mentioned  in  the  two  preceding  pages. 

A.  a. 
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A.  a.  The  magnefia,  contained  in  the  water, 
may  be  detefled  by  means  of  a folution  of  cauftic, 
vegetable,  or  foffile  alkali.  The  cauftic  alkali 
unites  with  the  fixed  a-r,  is  rendered  mild,  and 
remains  dilfolved  in  the  water,  while  the  magne- 
fia is  precipitated 

b.  By  fufpending  a piece  of  reddened*  litmus 
paper  in  it,  it  will  loofe  the  red  colour  given  it 
by  the  vinegar,  being  blue  again.  And  that  this 
is  only  owing  to  the  magnefia,  will  be  farther 
proved,  by  evaporating  the  water  half  away, 
the  remaining  liquor  will  be  found  to  polfefs 
no  power  of  changing  the  colour  of  the  reddened 
litmus  paper,  and  the  fixed  air  having  efcaped, 
the  magnefia  is  precipitated  in  a white  powder, 
and  the  liquor  will  be  found  to  be  water  only. 

c.  If  the  piece  of  paper,  that  is  made  ufe  of, 
be  ftained  with  the  tinfture  of  Brazil  wood,  in- 
ftead  of  litmus,  it  will  be  changed  from  a red  to 
a violet  colour. 

d.  Or  if  a folution  of  foap  be  added,  as 
mentioned  fpage  56,  e.)  The  foap  is  decompof- 
ed,  the  alkali  of  the  foap  uniting  with  the  fixed 
air,  and  the  oil  with  the  magnefia,  forming  an 
earthy  foap. 

B.  e.  The  acid  bafts  will  be  detedi.ed  to  be  fixed 
air  by  evaporation,  in  a clofe  veffel,  as  defcribed 
(page  4b,  e.)  The  fixed  air,  as  it  flies  off,  may  be 
forced  into  lime  water,  which  it  will  decom- 
pofe. 


* Firfl  ftain  the  paper  with  a little  ir.fufion  of  litmus,  then  wet 

it  with  vinegar. 
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5.  GYPSUM. 

Vitriolic  Acid  combined  with  calcarious 

Earth . 


5.  GYPSUM. 


Synonymous  Names. 

Vitriol  of  lime. 
Calcarious  vitriol. 
Selenite. 

Paris  plainer, 
b Sulphate  of  lime. 


This  fait  abounds  in  nature,  and  therefore  is 
exceeding  commonly  found  in  fpring  water  ; but 
fo  fmail  a quantity  diffolves,  that  it  gives  very 
little  tafle  to  water. 

A.  a.  In  waters,  containing  Gypfum,  the  earthy 
bafis  may  be  deteded  by  a piece  of  paper,  ftained 
with  decoCtion  of  Brazil  wood,  being  dipped  into 
this  water, %vill  tinge  it  of  a violet  colour. 

b.  If  a little  acid  of  fugar  be  added  to  water 
containing  it,  the  water  will  immediately  be- 
come turbid,  and  a white  powder  be  depofited. 
The  acid  of  fugar  has  a Itronger  attraction  to 
the  calcarious  earth  than  the  vitriolic  acid  com- 
bined with  it,  and  forms  faccharine  felenite,  a 
fait  extremely  difficult  of  folution,  therefore  pre- 
cipitated while  the  vitriolic  acid  remains  diffufed 
through  the  water. 

c.  A folution  of  the  caultic  vegetable  alkali 
being  added,  produces  white  clouds.  The  cal- 
carious earth  is  precipitated,  in  its  cauftic  ftate, 
by  the  union  of  the  alkali  with  its  vitriolic  acid, 

on 
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on  the  water  being  ftirred.  This  foon  diffolvcs 
again  ; cauftic  calcarious  earth  or  lime  being 
foluble  in  water,  but  by  expofing  it  to  the  air,  or 
adding  a little  fixed  air  to  it,  it  becomes  chalk, 
and  is  again  precipitated. 

d.  Or  the  mild  vegetable  alkali  being  em- 
ployed, the  precipitate  will  not  dillblve  in  the 
water,  but  fall  to  the  bottom,  and  will  be  found 
to  poffefs  all  the  properties  of  common  areated 
calcarious.earth,  or  chalk. 

e.  So,  inftead  of  the  vegetable  alkali,  the  fof- 
file  or  volatile  be  employed  in  its  cauftic  ftate, 
no  precipitation  is  produced,  lime  being  precipi- 
tated ; but  if  the  mild  volatile  alkali  be  made  ufe 
of,  a white  powder  will  be  precipitated,  which 
will  be  found  to  be  chalk. 

f.  A folution  of  foap  being  added  to  this  wa- 
ter, the  fame  appearances  will  take  place,  as 
when  added  to  water  containing  Epfom  fait. 
The  calcarious  earth  uniting  with  the  oil,  and 
being  precipitated,  the  vitriolic  acid  uniting 
with  the  vegetable  alkali. 

B.  g.  The  acid  element  is  difcovered  by  the 
folution  of  muriated  ponderous  earth  ; upon  add- 
ing this,  white  clouds  are  immediately  produc- 
ed, as  defcribed  (page  49)  and  a white  infoluble 
precipitate,  which  is  an  artificial  ponderous  fpar, 
will  be  gradually  depofited  at  the  bottom  of  the 
veffel,  as  defcribed  (page  49) ; only  here  the  cal- 
carious earth  remains  diffolved  in  water  in  union 
with  the  marine  acid. 

h.  Upon  adding  the  folution  of  nitre  of  fil- 
ver,  nitre  of  mercury,  fugar  of  lead,  or  blue 
vitriol,  to  waters  containing  Gypfum,  the  fame 
appearances  take  place  as  enumerated  (page  57). 

CALCARIOUS 
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6.  CALCARIOUS  NITRE. 

Nitrous  Acid  combined  with  calcarious 

Earth. 


It  is  very  rarely  found  in  waters;  it,  has  a 
bitter  difagreeable  taffe,  with  fomething  of  the 
taffe  of  nitre. 

a.  By  adding  the  vitriolic  acid  to  water  con- 
taining this  fait,  and  warming  the  liquor,  a vapour 
will  arife,  which  may  be  rendered  vifible,  by 
placing  a Hopper,  moiffened  with  volatile  alkali, 
over  the  furface  of  this  liquid.  Here  the  vi- 
triolic acid,  combining  with  the  calcarious  earth, 
forms  felenite,  which,  if  in  any  confiderable 
quantity,  will  be  precipitated  and  form  chryffals. 
The  nitrous  acid  is  detached,  and,  being  volatile, 
will  fly  off,  and  at  that  time  becomes  vifible  by 
the  vapour  of  the  volatile  alkali,  as  defcribed 
(page:  52). 

b.  By  the  addition  of  the  faccharine  acid, 
the  water  will  immediately  become  turbid,  and 
a white  powder  will  be  depofited  at  the  bot- 
tom of  the  veffel.  The  faccharine  acid,  in  the 
fame  manner,  unites  with  the  calcarious  earth, 
and  forms  calcarious  felenite,  which,  being  al- 
moft  infoluble,  is  precipitated,  while  the  nitrous 
is  detached,  and  flies  off. 


Synonymous  Names. 


6.  CALCARIOUS 
NITRE. 


' Calcarious  nitrate. 

- Mother  water  of  nitre 
. Nitrate  of  lime. 


c.  A 


c.  A folution  of  cauftic,  vegetable,  foffil,  or 
volatile  alkali,  unites  with  the  nitrous  acids 
forming  nitre,  which  remains  diffolved  in  the 
water,  and  precipitates  the  calcareous  earth  in 
the  form  of  lime,  which  dilfolves  again  in  the  wa- 
ter, and  may  be  detefcled  as  related  (page  63). 

d.  And  a folution  of  mild  alkali,  in  like 
manner,  unites  with  the  nitrous  acid,  calcareous 
earth  being  precipitated  in  its  mild  form,  or 
chalk,  as  mentioned  in  the  fame  page. 

e.  On  the  addition  of  a folution  of  foap, 
the  fame  appearances  will  take  place,  as  when  it 
is  added  to  water  containing  Epfom  fait  (page 
56.  e.) 

f.  A folution  of  blue  vitriol  added  to  water 
containing  this  fait,  clouds  of  a pale  green  colour 
will  be  formed. 


CALCAREOUS  MURIATE. 

Muriatic  Acicl  combined  with  calcareous 

Earth. 

Synonymous- Names, 
f Mother  water  of  marine  fait. 
CALCAREOUS]  Calcareous  marine  fait. 

MURIATE.  1 f'xed  fal  ammoniac. 

| Muriate  or  lime. 

IMurias  calcareous. 

It  is  found  v'herever  fea  fait  is  met  with,  parti- 
cularly in  fea  water;  chalk  often  contains  it ; it  has 
a fait  and  very  difagreeable  bitter  tafte.  It  cryf- 

K talizes 
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talizes  in  prifms,  with  four  ftriated  faces,  termi- 
nated with  fharp-pointed  pyramids.  It  deliquefces 
immediately  on  expofure  to  the  air. 

A.  To  water  containing  this  fait,  to  deteft 
the  earthy  bafis, 

a.  Add  a little  folution  of  the  acid  of  fugar, 
the  mixture  becomes  immediately  turbid  ; the 
acid  of  fugar,  uniting  with  the  calcareous  earth, 
forms  a compound  fcarcely  foluble  in  water, 
which  is  precipitated,  leaving  the  muriatic  acid 
in  the  water,  as  defcribed  (page  62,  b.) 

b.  Add  a little  of  the  folution  of  either  of  the 
alkalis,  in  a cauftic  ftate,  white  clouds  will  im- 
mediately form,  the  alkali  uniting  wdth  the  muri- 
atic acid,  the  calcareous  earth  is  precipitated  ; but 
here,  on  the  liquor  being  ftirred,  the  precipitate 
difappears,  for  the  calcareous  earth  being  in  its 
cauftic  ftate  (Lime)  on  being  mixed  with  the 
water,  diftolves  in  it;  but  if  this  liquor  be  ex- 
pofed  to  the  air,  or  if  fixed  air  be  thrown  into 
it,  this  lime  becomes  chalk,  w7hich  will  fall  to  the 
bottom. 

c.  If  the  Tolutions  of  the  alkalis  be  employ- 
ed in  their  mild  ftate,  or  combined  with  fixed 
air,  white  clouds  will  immediately  form,  as  a- 
bove,  which  will  difappear  again,  on  ftirring 
the  liquor,  but  on  another  principle,  there  be- 
ing a double  affinity  ; for  while  the  alkali  com- 
bines with  the  muriatic  acid,  the  fixed  air,  which 
was  combined  with  the  alkali,  unites  wth  the 
calcare  us  earth,  and  forms  chalk  ; but  here 
the  fixed  air  is  detached  in  fuch  abundance, 
as  alfo  to  aiffblve  the  chalk  fo  formed  in  the 
water;  now  warm  the  water,  the  fuperabundant 
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fixed  air  will  fly  off,  and  the  chalk  be  precipi- 
tated. 

d.  ‘ By  adding  a folution  of  foap,  the  fame 
appearances  will  take  place,  as  in  water  con- 
taining Epfom  fait,  defcribed  (page  56,  e-) 

By  adding  a folution  of  filver  in  nitrous  acid, 
or  of  mercury  in  nitrous  acid,  or  of  lead  in  acet- 
ous  acid,  or  of  blue  vitriol,  or  by  adding  fpirit  of 
wine,  the  fame  appearances  will  be  produced  as 
upon  adding  thefe  fubftances  to  water  containing 
Epfom  falts,  defcribed  (page  57,  h.  i.  k.  1.  m.) 

B.  e.  The  acid  may  be  detected  by  the  fame 
means,  and  with  the  fame  appearances  as  defcrib- 
ed (page  53  and  54,  a.  b.  c.) 


CHALK. 

Calcareous  Earth  combined  ivith  Jioced  Air. 

Synonymous  Names. 
fCreta. 

1 Cretaceous  earth,  &c.  or 
J Calcareous  earth. 

CHALK.  ^ Calcareous  fpar. 

Calcareous  carbonates 
Carbonate  of  lime. 

t 1 

^Aerated  lime. 

This  is  found  in  immenfe  quantities  in  moft 
parts  of  the  earth  ; at  leaft  the  fuperficial  parts ; of 
courfe  is  found  diffolved  in  almoft  all  fprin^ 
waters.  0 

K 2 
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A.  k.  Upon  placing  a bit  of  reddened  litmus 
paper  in  water  containing  it,  the  red  colour  will 
gradually  difappear  and  the  blue  return;  but  if 
a portion  of  the  water  be  fird  evaporated,  it  will 
become  turbid,  the  fuperabundant  fixed  air,  which 
keeps  the  chalk  in  folution,  will  fly  off',  and  the 
chalk  be  depofited  : now  place  the  litmus  paper  in 
it,  and  no  alteration  of  colour  will  take  place. 
The  calcareous  earth  not  being  in  fufhcient  quan- 
tity in  the  water  to  combine  with  the  vinegar,  that 
gives  this  red  colour  to  the  litmus  paper. 

b.  Upon  putting  into  it  a piece  of  Brazil 
wood  paper,  the  red  colour  will  be  by  degrees 
changed  to  a violet;  but  if  a portion  of  the  water 
be  evaporated,  and  the  remainder  be  fufFered  to 
fettle  as  above,  no  alteration  will  happen,  unlefs 
the  water  contain  alfo  Gypfum,  or  fome  alkali. 

c.  On  adding  the  acid  01  fugar  to  this  water 
a precipitate  takes  place,  as  defcribed  (page  62. 
b.)  it  combines  with  the  calcareous  earth,  and 
falls  to  the  bottom,  while  the  fixed  air  remains 
diffolved  in  the  water. 

d.  A folution  of  foap  being  added  to  this 
water,  the  fame  appearances  take  place  ;as  de- 
fcribed (page  56.  e.)  The  lime  and  oil  forming 
an  earthy  foap,  while  the  fixed  air  unites  to  the 
alkali. 

B.  e.  The  fixed  air  contained,  if  in  any  quan- 
tity, may  be  difcovered  by  the  method  defcribed 
(page  46^  d.  e.)  or  by  adding  abide  vitriolic  acid 
to  it  before  the  diltillauon.  The  vitriolic  acid 
unites  with  the  lime,  and  forms  Gypfum,  which 
remains  ddfolved  in  the  water,  while  the  fixed  air 
is  detached. 


> 


ALUM. 
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ALUM. 

I itriolic  Acid  combined  icitli  argillaceous 

Earth . 

Synonymous  Names, 
f Argillaceous  vitriol. 

ALUM.  < Aluminous  fulphate. 

h Sulphate  of  alumine. 

Alum  has  a very  aftringent  and  acid  tafte;  its 
cry  Hals  are  of  the  figure  of  an  oflohedron ; it  is 
very  rarely  found  in  mineral  waters. 

A.  a.  The  earthy  bafis  may  be  detefted  by 
the  addition  of  lime  water,  which  occafions  a 
turbid  appearance,  and  a flaky  precipitate  will 
be  gradually  formed,  which  is  the  earth  of  alum. 
The  vitriolic  acid,  uniting  with  the  calcareous 
earth  of  the  lime  water,  forms  Gypfum,  which 
is  more  foluble  in  water. 

b.  A folution  of  alkali,  either  cauftic  or 
mild,  vegetable,  foffil,  or  volatile,  added  to 
aluminous  water,  produces  a white  flaky  ap- 
pearance. The  alkali  combines  in  the  fame 
manner  with  the  vitriolic  acid,  and  precipitates 
the  earth  of  alum,  either  alone  or  combined 
with  fixed  air,  leaving  vitriolated  tartar,  Glau- 
ber’s falts,  or  volatile  ammoniac,  according  to 
the  alkali  made  ufe  of,  dilfolved  in  the  water. 

c.  By  adding  a folution  of  foap,  the  alumin- 
ous water  becomes  turbid,  and  depofites  a num- 
ber of  white  flakes,  the  alkali  of  the  foap  unit- 
ing 
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ing  with  the  vitriolic  acid,  and  the  unguinous 
part  with  the  earth,  forming  an  earthy  foap. 

B.  d.  The  vitriolic  acid  may  be  detected  by 
the  addition  of  a folution  of  muriated  ponder- 
ous earth,  white  clouds  will  be  inftantly  formed, 
and  a white  infoluble  precipitate,  which  is  an 
artificial  ponderous  fpar,  will  be  gradually  depo- 
fited  at  the  bottom  of  the  veffel,  as  related  in 
other  inftances,  where  vitriolic  acid  conftitutes 
one  of  the  elements,  (page  49,  a.) 

e.  By  adding  the  folution  of  nitre  of  filver, 
nitre  of  mercury,  or  fugar  of  lead,  to  water 
containing  alum,  the  fame  appearances  will  take 
place  as  enumerated  (page  49,  b.  page  57,  h.  i.  k.) 
the  aluminous  earth  uniting  with  the  acids,  in 
the  fame  manner  as  the  magnefia  in  thofe  in- 
ftances. 

f.  A little  folution  of  blue  vitriol  being  add- 
ed, a green  precipitate  will  be  formed,  with 
fmall  tinge  of  blue  in  it. 


I 


CLASS 


/ 
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CLASS  III. 


Metallic  Substances. 

AERATED  IRON,, 


Iron  combined  with  fixed  Air . 


AERATED 

IRON. 


Synonymous  Names. 

P Aperient  faffron  of  mars. 
I Ruft  of  iron. 

^ Martial  chalk. 

J Martial  mephite. 
(^Carbonate  of  iron. 


Both  iron  and  fixed  air  being  found  in  al- 
moft  every  fituation,  and  readily  uniting  toge- 
ther, and,  efpecially  where  the  fixed  air  is  in 
any  quantity,  readily  dilfolving  in  water;  it  is  no 
wonder  that  this  is  among  the  moll  common  fub- 
ftances  met  with  in  fpnngs.  Waters  containing 
it  are  called  chalybeate,  or  ferruginous  waters; 
and,  from  their  ftrengthening  medicinal  quali- 
ties, are  very  generally  ufed.  They  have  fome- 
what  of  a ftyptic  or  irony  tafte,  mixed  with  fome 
pungency,  from  the  fuperabundant  fixed  air  they 
contain. 

This  water  is  very  eafily  known. 

A.  a.  In  being  expofed  to  the  air,  or  heated, 
it  precipitates  a brown  powder,  which  is  calx  of 
iron.  The  fixed  air  being  decompofed;  the  water 
will  have  a rainbow-coloured  pellicle  on  it. 

(Ob. 


I 
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(1)  b.  On  adding  the  tin&ure  of  galls,  a 
purple-coloured  precipitate  will  appear,  which, 
if  in  any  quantity,  will  be  almofl:  black ; but  if 
the  fixed  air  be  firlt  buffered  to  evaporate,  and  the 
iron  to  precipitate  as  above,  the  liquor  will  ef- 
fe£t  no  change  with  the  tin&ure  of  galls. 

(2)  c.  On  adding  the  fmalleft  quantity  of 
Pruffian  lixivium,  a beautiful  blue  colour  will  be 
precipitated.  The  Pruflic  acid,  uniting  with  the 
iron,  forms  Pruffian  blue  ; neither  will  this  hap- 
pen, if  the  precipitation  a.  be  buffered  to  take 
place  firft. 

d.  On  v adding  a little  folution  of  foap,  the 
water  will  become  turbid,  and  white  flakes  will 
be  precipitated  to  the  bottom  of  the  veffel  ; the 
alkali  of  the  foap  uniting  to  the  fixed  air,  and 
the  iron  to  the  oil,  forming  a metallic  foap. 

e.  On  adding  a folution  of  volatile  liver  of 
fulphur,  a precipitate  of  a very  dark  green  co- 
lour is  formed.  The  fulphur  combining  with  the 
iron,  becomes  infoluble  in  the  water. 

B.  f.  The  fixed  air  may  be  dete6led  as  de- 
fcribed  (page  46,  a.  e.) 

(1)  Tincture  of  galls  is  made  by  infusing  pow- 
dered galls  in  spirits  of  wine . 

(2)  Prussian  lixivium  is  formed  by  digesting 
Prussian  blue  with  caustic  vegetable  alkali  and 
water , and  then  adding  a little  distilled  vinegar  to 
neutralize  any superabundant  alkali , if  alkali 
should  prevail. 


VITRI- 
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VITRIOLATED  IRON. 


Iron  combined  with  Vitriolic  Acid 


VITRIOL- 

ATED 

IRON. 


Synonymous  Names. 
rSal  Martis. 

Copperas,  or  green  copperas. 

J Vitriolum  viride,  green  vitriol. 
"S  Martial  vitriol. 

{ Vitriol  of  iron. 

LSulphate  of  iron; 


Although  this  fait  is  formed  from  the  decom- 
pofition  of  martial  pyrites,  which  decompofe 
very  readily,  and  are  extremely  common ; and 
is  formed  alfo  by  other  natural  proceffes;  and  al- 
though this  ' fait  is  by  no  means  uncommonly- 
found  folid,  in  it’s  native  Rate,  yet  it  is  very 
rarely  met  with  in  mineral  waters.  Its  chryflals 
are  of  a green  colour. 

It  is  dete&ed  nearly  as  the  former. 

A.  a.  By  expofing  it  to  the  air  it  will  not  fo 
foori,  or  fo  perfe&ly,  depofite  the  iron  in  a brown 
precipitate  as  the  former  page  71.  The  vitriolic 
acid  is  not  fo  readily  decompofed ; it  will  have 
the  fame  rainbow  coloured  pelicle  on  it. 

b.  On  adding  the  tinfture  of  galls,  the  fame 
purple  colour  will  appear  as  defcribed  p.  72, 

c.  On  adding  the  Pruffian  lixivium  the  fame 
colour  will  be  formed,  as  page  72,  and  that  al- 
though it  has  been  firft  heated. 

d.  On  adding  a folution  of  cauflic  alkali  the 
liquor  will  become  yellow,  and,  after  fome  time, 

L depofite 


* 
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depofitc  an  ochry  fediment.  The  alkali,  unit- 
ing with  the  vitriolic  acid,  depolites  the  iron, 
which  unites  with  a portion  of  pure  air,  forming 
a calx  of  iron. 

e.  On  adding  a folution  of  foap,  the  fame 
appearances  take  place  as  defcribed  (page  72,  d.) 

f.  On  adding  a folution  of  liver  of  fulphur, 
a black  precipitate  will  immediately  appear : if 
to  this  black  precipitate  a few  drops  of  vitriolic 
acid  be  added,  it  will  be  perfectly  rediffolved  as 
before. 

g.  If  water  be  added,  impregnated  with 
hepatic  air,  the  fame  effedl  will  be  produced. 

B.  h.  The  nature  of  the  acid  may  be  more 
perfectly  determined,  by  adding  a folution  of 
muriated  ponderous  earth,  when  white  clouds 
will  inltantly  be  formed.  The  ponderous  earth, 
uniting  with  the  vitriolic  acid,  forms  barofele- 
riite,  which  is  precipitated,  while  the  iron,  com- 
bining with  the  muriatic  acid,  remains  diffolved 
in  the  water;  for,  upon  adding  the  Pruffian  lixi- 
vium, or  tin£iure  of  galls,  the  blue  or  purple 
precipitates  will  appear, 

i.  By  adding  a folution  of  nitre  of  mercury, 
a beautiful  yellow  precipitate  will  be  obtained. 
The  vitriolic  acid  uniting  with  the  mercury 
forms  turpeth  mineral,  while  the  nitrous  acid, 
uniting  with  the  iron,  remains  diffolved  in  the 
water,  as  may  be  known  by  adding  the  tin&ur® 
of  galls,  or  Pruffian  lixivium. 


V1TRI- 
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VITRIOLATED  COPPER. 

Copjjcr  combined  with  Vitriolic  Acid. 


Its  chryftals  are  of  a beautiful  blue  colour, 
of  an  oblong  rhomboidal  fhape,  the  tafte  is  ftyp- 
tic,  even  cauftic.  This  is  often  found  in  mineral 
waters,  in  the  neighbourhood  of  copper  mines. 

A.  a.  It  is  detedled.  By  adding  lime  water, 
when  a pale  green  precipitate  will  appear,  which, 
upon  pouring  in  more  lime  water,  is  rediifolved, 
the  liquor  becoming  a fapphire  blue. 

b.  By  adding  the  cauflic  volatile  alkali,  the 
water  alfo  becomes  of  a fapphire  blue  colour. 
The  volatile  alkali  uniting  with  the  copper, 
forms  cuprum  ammoniacum,  which  will  remain 
dilfolved  in  the  water,  unlefs  it  be  evaporated. 

c.  But  if  the  mild  volatile,  mineral,  or  ve- 
getable alkali  be  employed,  green  clouds  will 
be  formed,  and  in  time  a precipitate  of  that  co- 
lour will  fall  to  the  bottom.  Thefe  alkalis  unite 
with  the  vitriolic  acid,  while  the  copper  unites 
with  the  fixed  air  of  the  alkalis,  forming  what  is 
called  mountain  copper,  which  is  precipitated  ; 
but  if  much  mild  volatile  alkali  be  added,  it 


Synonymous  Names. 


COPPER.  i Vitriol  of 


Cyprus. 


Vitriol  of  copper. 
Vitriol  of  venus. 


Sulphate  of  copper. 


will 
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will  redifTolve  the  precipitate,  and  form  cuprum 
ammoniacum. 

d.  Upon  adding  a folution  of  Epfom  fait,  or 
of  nitrous  or  muriated  magnefia,  the  precipitate 
will  be  of  a pale  green  colour. 

e.  Upon  adding  a folution  of  nitrated  or  mu- 
riated calcarious  earth,  the  precipitate  will  be  (till 
of  a more  pale  green  colour. 

f.  On  adding  a folution  of  Alum,  a green 
precipitate  will  be  formed,  with  a tinge  of  blue 
in  it.  In  thefe  three  iniiances,  the  earths  unite; 
with  the  acid,  and  the  copper  is  precipitated. 

g.  If  a folution  of  arfenic  in  water  be  added, 
clouds  of  yellowilh  green  colour  will  be  formed, 
and  a fubftance  of  the  fame  colour  will  be  pre- 
cipitated. This  is  called  fcheel’s  green. 

h.  On  adding  a folution  of  volatile  liver  of 
fulphur,  clouds  of  a blackifh  brown  hue  will  be 
formed,  and  a precipitate  of  the  fame  colour  fall 
to  the  bottom ; 

i.  Or  if  water,  impregnated  with  hepatic  air, 
be  added,  the  fame  effeft  will  take  place. 

k.  On  adding  a little  of  the  Pruflian  lixi. 
vium,  a precipitate  of  a brown  colour  will  be 
depolited. 

B.  1.  The  nature  of  the  acid  may  be  dete&ed 
by  adding  a folution  of  muriated  ponderous 
earth,  nitre  of  filver,  and  the  other  means  men- 
tioned (page  49,  a.  b.  See.) 


VITRI- 
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VITRIOLATED  ZINC, 

Zinc  combined  with  vitriolic  Acid „ 


Synonymous  Names. 

r White  vitriol. 
White  copperas. 


VITRIOLATED 

ZINO. 


* Sal  vitrioli. 


j i 


j Vitriol  of  zinc. 

Goflard  vitriol. 
LSulphate  of  Zinc. 


This  is  fometimes  found  in  waters  near  the 
mines  of  zinc;  it  has  a ftyptic  tafte  ; its  chryf- 
tals  are  colourlefs,  and  generally  tetrahedral 
prifms,  terminating  in  pyramids. 

a.  By  adding  lime  water  pearl  coloured  clouds 
will  appear,  and  a precipitate  of  this  kind  will 
fall  to  the  bottom. 

h.  Vegetable  alkali,  mild  or  cauftic,  being 
added,  a precipitate  will  appear  of  a dirty  yel- 
lowifh  pearl  colour. 

c.  Upon  adding  cauftic  volatile  alkali,  a pale 
orange  coloured  preciptate  will  be  formed. 

d.  But  if  the  volatile  alkali  be  employed  in 
its  mild  ftate,  a precipitate,  nearly  of  a white  co- 
lour will  be  formed.  Thefe  feveral  fubflances 
unite  with  the  vitriolic  acid,  and  remain  dilfolved 
in  the  water,  whillt  the  zinc  is  precipitated  in  the 
form  of  a calx. 

3 


e.  Upon 
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c.  Upon  adding  the  Pruflian  lixivium,  a dirty 
white  precipitate  is  formed,  which  becomes  yel- 
low in  the  fire,  and  becomes  white  again,  on 
cooling.  The  Pruffian  lixivium  will  not  precis- 
pi  tate  earths  from  folutions  of  earthy  falts  in 
water. 

f.  Liver  of  fulphur,  or  hepatic  air,  precipi- 
tates zinc  of  a pale  coffee  colour. 

g.  Mold  of  the  precipitates  of  zinc  will  be 
found  to  be  volatile  in  the  fire.  • 


ARSENIC. 

Regulus  of  Arfenic  combined  with  pure  Air ? 


ARSENIC.^ 


Synonymous  Names. 
r White  arfenic. 

Calx  of  arfenic. 

Flowers  of  arfenic. 

Lime  of  arfenic. 

Oxide  of  arfenic. 

White  oxide  of  arfenic. 
Sublimed  white  oxide  of  arfenic. 
Oxygenated  arfenic. 


Arfenic  is  found  in  fpring  waters  in  the  neigh- 
bourhood of  mines;  and  as  fuch  waters  are  ex- 
tremely poifonous,  it  is  important  to  deleft  it. 
Arfenic  is  very  folubl'e  in  water,  on  evaporating 
the  water  it  cryfiallizes  into  triangular  pyramidal 
c ry Hals  of  a yellowilh  colour. 


a.  If 
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a.  If  it  exifts  in  any  quantity  in  water,  it 
may  be  obtained  by  fimple  evaporation,  and 
either  cryflallizing  the  arfenic  or  evaporating  to 
drynefs,  and  then  expofing  the  refiduum  to  a red 
heat,  in  which  it  will  fly  off,  giving  out  a ftrong 

' fmell  of  garlic. 

b.  On  adding  a folution  of  liver  of  fulphur,  or 
hepatic  air,  to  a folution  of  arfenic  in  water,  yel- 
low clouds  will  be  produced,  and  a precipitate 
of  the  fame  colour  will  fall  to  the  bottom.  The 
arfenic  uniting  with  the  fulphur,  forms  orpi- 
ment,  which  is  precipitated. 

c.  A folution  of  blue  vitriol  being  added, 
clouds  of  a yellowifh  green  colour  will  be  form- 
ed, which  gradually  fall  to  the  bottom.  The 
arfenic,  uniting  with  the  copper,  forms  what  is 
called  fcheel’s  green. 

d.  On  adding  a folution  of  gold  to  water 
containing  arfenic,  the  gold,  after  fome  time,  will 
be  precipitated  in  its  metallic  flate. 

e.  Upon  adding  a folution  of  vitriolated  iron, 
a precipitate,  of  a dirty  green  colour,  will  fall 
to  the  bottom.  The  iron  combining  with  the 
arfenic. 

f.  Moft  of  thefe  precipitates  alfo  will  be 
found  volatile  in  heat,  giving  the  fmell  of  garlic 
as  they  fly  ofF. 

It  has  been  the  cuftom  to  give  mucilaginous 
drinks  to  perfons  that  had  fwallowed  arfenic. 
Milk,  fat,  oil,  butter,  &c.  But  Navier,  a Phyfi- 
cian  at  Chalones,  in  France,  recommends,  from 
his  own  experience,  the  calcarious,  or  alkaline, 
livers  of  fulphur  as  the  belt  means  of  counteract- 
ing this  poifon.  Thefe  combine  with  arfenic 
in  the  humid,  way  faturate  it,  and  almolf  diveft 
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it  totally  of  its  caufticity.  They  a&  flill  better,- 
if  impregnated  with  a little  iron.  He  prescribes 
a dracm  of  thefe  livers  of  Sulphur  diffolved  in  a 
pint  of  water,  to  be  drank  at  various  draughts, 
or  five  or  fix  grains  of  them  to  be  made  into 
pills ; drinking  a glafs  of  warm  water  after  each 
dofe  : and  he  recommends  the  ufe  of  Sulphure- 
ous waters  for  fome  time  after  the  firft  Symp- 
toms are  removed.  He  affures  us,  that  he  has 
feen  the  happieft  effefts  of  this  in  removing  the 
tremors  and  paralytic  affections,  oecafioned  by' 
this  poifon. 

» - , ...  ' « 
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SECT.  V. 


Vf  the  Contents  of  the  Air. 

Did  not  the  acid  vigor  of  the  mine. 

Roll’d  from  fo  many  thund’ring  chimneys,  tame 
The  putrid  fleams  that  overfwarm  the  Iky ; 

This  cauflic  venom  would  perhaps  corrode 
Thofe  tender  cells  that  draw  the  vital  air*, 

In  vain  with  all  their  un&uous  rills  bedew’d  (d). 


HAT  thin,  tranfparent,  invifible  fluid,  called 


the  atmofphere,  which  furrounds  the  earth, 
rifes  to  a confiderable  height  above  its  furface. 
Although  invifible  to  us,  it  is  a real  fubftance, 
excluding  other  fubftances  from  the  fpace  which 
it  occupies,  and,  like  other  fluids,  preffes  equally 
in  all  directions : its  weight  is  'the  caufe  of  the 
fufpenfion  of  mercury  in  the'  barometer,  and  is  to 
that  of  water  as  1 to  900,  or  15  pounds  upon 
every  fquare  inch  of  the  earth. 

It  chiefly  confifts  of  two  <elaftic  fluids,  or 
gafesfej,  polfelfed  of  very  different  and  oppofite 
properties ; it  contains  alio  other  gafes,  or  fub- 
ftances, fufpended  or  diftolved,in  it,  but  in  fmall 
quantity.  Thefe  two  fluids,  or  gafes,  are  diftin- 

(d)  Armftrong’s  Art  of  preferving  Health,  p.  5 r . 

(e)  Gas,  from  gafcht  (German)  an  eruption  of  wind;  any 
matter  fubtilized  by  heat  into  an  elaflic  aeriform  flate. 
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guifhed  by  the  names  of  oxygen  gas,  or  the  pure 
part  of  the  atmofphere,  firtf  difcovered  by  Dr. 
Prieftley  in  the  year  1774,  and  by  him  called  de- 
phlogiflicated  air;  by  others  vital  air,  becaufe  it 
is  the  only  air  that  is  capable  of  fuflaining  the 
vital  principle,  or  of  fupporting  the  combuftion 
of  inflammable  matter:  it  is  not  only  the  foie  vi- 
vifying power,  but  . the  parent  of  acidity,  and 
hence  named  oxygen  (f)y  from  the  mod  general 
property  which  its  bale  poffeffes  of  forming  acids, 
by  combining  with  different  fubffances. 

The  other,  or  noxious  portion  of  the  atmo- 
fphere, is  termed  azote  (g),  from  its  known  quality 
of  killing  animals;  hence  the  noxious  part  of  the 
atmofpheric  air,  which  is  totally  unfit  for  refpira- 
tion,  is  called  azotic  gas,  or  phlogiflicated  air. 

The  atmofphere  contains  other  elaflic  fluids 
analogous  to  common  air,  with  refpeft  to  elafticity 
and  mvifibility  ; but  otherwife  elfentially  diffe- 
rent from  each  other;  fuch  as  fixed  air,  or  car- 
bonic acid  gas;  inflammable  air,  or  hydrogen 
gas ; nitrous  gas : belides  a variety  of  other  fub- 
, fiances,  refulting  from  various  exhalations  con- 
ftantly  emitted  from  vegetable,  animal,  and  foflil 
bodies  (h)  ; but  it  is  to  the  gafes  above  enumerated 
that  the  following  obfervations  will  be  confined. 

Atmospherical 

(f)  Oxygen,  e£vr,  acidum,  or  acid,  and  ywy.ou,  gignor,  to 
produce,  or  generate  acids. 

(g)  Azotum,  a.fyrov,  from  a privation  of,  and  ^uv,  life. 

(h) „  Fluoric  acid  gas,  which  is  difengaged  from  native  fluate  of 
lime,  o,r  vitreous  fpar,  by  fulphuric  acid.  Muriatic  acid  gas,  or 
muriatic  acid  purified  from  water,  and  melted  by  caloric  into  an 

. elaftic 
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Atmospherical  Air , or  common  Air. 

As  the  two  gafes  of  oxygen  and  azote  exift  in 
the  air,  merely  in  a (fate  of  intimate  mixture,  and 
not  in  chemical  combination,  they  may  be  ealily 
feparated  by  a lubltance  polfeffing  an  e-eflric  at- 
traction for  either  of  them  : thus,  if  pure  mercury 
be  expofed  for  fome  time  in  clofed  veffels  filled 
with  atmofpheric  air,  to  a heat  nearly  approach- 
ing to  ebullition,  a quantity  of  air  will  difappear, 
and  the  mercury  be  converted  into  a red  powder, 
oxyd,  or  calx  of  mercury,  which  will  have  gained 
an  addition  of  weight  equal  to  that  of  the  air 
abforbed,  the  mercury  having  united  with  the 
oxygen  gas,  which  leaves  the  azote.  If  a bell 
glafs  be  inverted  over  a folution  of  liver  of  ful- 
phur,  the  air  in  it  will  fuffer  a diminution;  the 
oxygen  will  be  abforbed,  and  the  unabforbed  part 
will  be  azote,  fhowing  that  there  are  27  parts  of 
oxygen,  and  73  parts  of  azote  in  100  parts  of  at- 
mofpheric air. 

If  the  azote  in  liver  of  fulphur  be  expelled, 
and  the  oxygen  in  the  red  calx  of  mercury,  or 

elaftic  fluid.  Oxygenated  muriatic  acid  gas , or  dephlogijiicated  ma- 
rble acid , which  is  difengaged  during  the  reciprocal  aftion  of 
native  oxyd  of  manganefe  and  muriatic  acid,  being  produced 
by  the  tranfition  of  oxygen  from  the  manganefe  into  the  muria- 
tic acid.  Ammoniac  gas,  alcaline  air , or  •volatile  ale  aline  gas,  is 
difengaged  by  heat  from  liquid  ammoniac  ; or,  from  a mixture 
of  ammoniacal  muriate,  or  common  fal  ammoniac,  with  quick 
lime.  Hepatic  gas,  or  folphuiated  hydrogenous  gas,  is  obtained’ 
from  folid  alcaline  fulphures,  or  livers  of  iulphur,  bv  decompof- 
ing  them  with  acids.  Phofphorated  hydrogenous  gas , or 
gas,  obtained  by  boiling  a lixivium  of  cauitic  pot-afh 
its  weight  of  phofphorus,  and  receiving  the  elaftic  fluid  difen- 
gaged into  glalfes  containing  mercury. 

M 2 precipitate 
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with  half 


precipitate  per  fe,  and  thefe  be  mixed,  atmo- 
spheric or  vital  air  will  be  formed. 

Oxygen  gas  conftitutes  about  one  fourth  of 
the  atmofphere,  and  is  compofed  of  light,  calo- 
ric and  oxygen.  It  is  procured,  by  filling  a 
receiver  with  the  green  leaves  of  vegetables,  and 
inverting  it  in  fpring  water,  and  expofing  it  to  the 
direft  rays  of  the  fun ; the  leaves  yield  a confi- 
derable  quantity  of  oxygen  air,  which  afcends  to 
the  upper  part  of  the  receiver,  and  may  be  eafily 
removed  from  it  for  life.  It  is  produced  from 
various  other  fubftances*  and  particularly  from 
nitre,  or  the  metallic  calces.  One  ounce  of 
nitre,  expofed  to  a red,  or  rather  white  heat,  in 
an  earthen  retort  for  about  four  or  five  hours, 
will  give  about  700  cubic  inches  of  oxygen  air; 
as  this  gas  contains  a quantity  of  nitrous  acid  in 
the  form  of  vapour,  it  may  be  feparated  from  it 
by  agitating  the  air  in  lime  water. 

But  it  is  from  manganefe  that  the  greateft 
quantity  of  this  gas  may  be  procured,  and  it  is 
now  the  fubftance  generally  ufed.  One  ounce  of 
good  manganefe  will,  in  a red  heat,  yield  more 
than  two  pints  and  a half,  or  about  80  cubic 
inches  of  elaftic  fluid,  one  tenth  of  which  is  car- 
bonic acid,  and  the  reft  oxygen  gas. 

(i ) Caloric,  latent  heat,  fixed  heat,  or  principle  of  heat,  is 
only  known  by  its  effects ; invifible,  imponderable,  fubtile,  per- 
vading all  bodies,  infinuating  itfelf  between  their  panicles,  it 
melts  folid  bodies,  rarefies  fluids,  and  renders  them  invifible. 
There  are  but  three  fpecies  of  the  undecompounded  bodies, 
which  are  known  ta  be  rendered  into  the  ftate  of  gas  by  dOloric; 
namely,  oxygen,  hydrogen,  and  nitra^en. 
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Synonymous  Names. 
fVitiated  air. 
j Impure  air. 

AZOTIC  GAS,  { Phlogifticated  air. 

j Phlogifticated  gas. 
f Atmofpheric  mephitis. 

Is  compofed  of  caloric,  or  heat,  and  a particu- 
lar bafe,  capable  of  becoming  folid,  called  azote. 
This  fubftance,  united  to  different  bafes,  forms  al- 
kalies, and  may  be  confidered  as  a real  alkalizen, 
or  alkalizing  principle,  in  oppofition  to  oxygen, 
which  is  the  principle  of  acidity.  The  atmo- 
fphere,  therefore,  is  an  immenfe  refervoir  of  the 
principles  of  acidity  and  alkalefcency,  without 
being  itfelf  either  acid  or  alkali. 

Azotic  gas  may  be  obtained  by  expofing  cer- 
tain fubftances  to  atmofpheric  air,  which  abforb 
its  oxygen;  as  ammonia,  or  the  volatile  alkali, 
which  is  compofed  of  azote,  united  with  hydro- 
gen. 


CARBONIC 
ACID  GAS, 


Synonymous  Names. 
fFixed  air. 

I Solid  air  of  Hali. 

^ Cretaceous  acid  gas. 
j Mephitic  gas. 

^Aerial  acid. 


Is  the  heavieft  of  the  aerial  fluids,  being  compof- 
ed of  carbon  or  charcoal,  and  vital  air  or  oxygen, 
forming  carbonic  acid.  It  is  combined  with  cal- 
careous 


careous  earth  or  lime,  to  which  it  has  a greater 
affinity  than  to  any  other  ; it  conftitutes  nearly 
half  the  weight  of  chalk,  limeftone,  or  carbonate  of 
lime,  &c.  converting  them  into  faline  fubftances, 
or  carbonates;  it  is  produced  by  burning  lime- 
ftone, in  which  the  carbonic  acid  combines  with 
caloric,  and  flies  off  in  the  form  of  gas,  leaving 
the  calcareous  earth  pure,  or  in  a ftate  of  quick- 
lime; it  is  produced  plentifully  by  fermenting 
liquors,  and  is  often  found  in  coal  mines,  called 
the.  chalk,  or  chalk  damp:  it  is  formed  in  ca- 
verns, as  in  the  Grotto  del  Cano,  which  extin- 
guifhes  flame  and  deftroys  life.  Charcoal,  on 
burning,  unites  with  the  oxygen  of  the  atmo- 
fphere,  and  forms  carbonic  acid,  which  is  alfo 
deftru&ive  to  life,  and  extinguiffies  the  light  of  a 
candle. 

Water  abforbs  more  than  its  bulk  of  this  gas, 
and  acquires  an  acid  tafte  and  fparkling  appear- 
ance, and  mold  mineral  waters  owe  their  fparkling 
fpirituous  tafte  to  this  gas;  and  cyder,  beer,  and 
other  fermented  liquors  owe  their  brightnefs  to 
the  carbonic  acid  which  they  contain.  Water 
thus  impregnated  is  capable  of  diffolving  a fmall 
quantity  of  iron,  forming  a chalybeate  water 
like  Spa,  or  Pyrmont.  When  fixed  alkali  is  pre- 
vioufly  diflelved  in  water,  it  will  then  abforb  a 
greater  quantity  of  carbonic  acid  than  common 
water,  and  forms  the  aqua  mephitica  alcalina. 
Limeftone,  or  carbonat  of  lime,  cannot  be  dif- 
folved  but  in*a  very  fmall  quantity  in  water;  but 
pure,  or  quicklime,  can  be  dif halved  in  a eonfi- 
derably  greater  proportion,  forming  lime-water* 
which  is  a left  of  carbonic  acid;  for  it  is  certainly 
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precipitated  by  that  acid  in  the  form  of  carbo- 
nate of  lime,  or  limeftone.  If  the  water  be  fatu- 
ratedwith  carbonic  acid,  it  will  diffolve  carbonate 
of  lime  in  confiderable  quantity  ; and  if  this  foiu- 
tiou  be  let  fall  drop  by  drop  on  any  fub fiance,  or 
the  carbonic  acid  efcapes,  the  carbonate  of  lime 
will  be  de polite d in  the  incrufled  {ub  fiance  with 
calcareous  earth,  and  the  fubftance  is  laid  to  be 
petrified. 


HYDROGEN^  GAS, 

. OR 

INFLAMMABLE  AIR, 

Inflammable  Gas , or  Phlogiston  of  Kirwan . 

Hydrogen,  which  is  the  bafe  of  water,  com- 
bined with  caloric,  forms  hydrogen  gas,  or  inflam- 
mable air,  difcovered  by  Mr.  Cavendifh  in  1767. 
It  is  the  lighted;  of  elaflic  fluids,  being  twelve 
times  lighter  than  common  air;  hence  employed 
in  air-balloons.  It  inflames  by  contaft  of  an  ig- 
nited body,  but  will  burn  only  in  contact  with  com- 
mon, or  oxygen,  air.  It  is  lefs  noxious  than  the 
carbonic  acid : fuffers  no  diminution  on  mixture 
with  nitrous  air.  It  is  produced  during  the  dif- 
folution  of  animal  and  vegetable  bodies;  hence  it 

(i)  Hydrogenium  {u^^oyevtov,  from  v$up,  water,  and  ywo^at,  to 
become,  or  yew  ecu,  to  produce)  hydrogen,  one  of  the  princi- 
ples of  water.  The  bafe  of  that  elaftic  fluid,  which  was  for- 
merly called  inflammable  air. 
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is  found  to  come  out  of  ponds,  burying-grounds, 
and  other  places  containing  animal  and  vegetable 
matter  in  a flate  of  decay.  Found  alfo  in  the 
earth  where  inflammable  minerals  are  contained; 
when,  combining  with  atmofpheric  air,  it  fome- 
times  fuddenly  takes  fire  to  the  danger  of  the 
miners,  and  by  them  called  fire-damps.  It  is 
obtained  from  moft  kind  of  bodies;  , but  the 
greatefl  quantity  may  be  extrafled  from  zinc,  by 
means  of  diluted  vitriolic  acid;  and  from  red-hot 
iron,  by  paffing  the  fleam  of  boiling  water  over 
its  furface.  In  like  manner  charcoal  yields  in- 
flammable gas,  called  hydrocarbonate,  combined 
with  the  carbonic  acid  gas.  It  is  this  aeriform 
fluid  which  floats  frequently  on  marfhes,  and 
being  fet  on  fire  by  eleflricity,  or  other  means, 
gives  rife  to  the  ignis  fatuus.  Hydrogen  gas  has 
the  property  of  diffolving  and  fufpending  a variety 
of  fubflances,  as  iron,  charcoal,  fulphur,  phof- 
phorus,  &c.  hence  we  have  the  names  of  phof- 
phoric  hydrogen  gas,  or  phofphuret  of  hydrogen; 
1'ulphuric  hydrogen  gas,  or  fulphuret  of  hydro- 
gen ; with  phofphorus  it  is  called  phofphorated 
hydrogen  gas,  giving  out  a foetid  fmell,  is  impro- 
per for  refpiration,  and  takes  fire  fpontaneoufly  in 
coming  in  contafl  with  the  air,  accompanied  with 
an  explofion ; and  probably  to  the  difengagement 
of  gas,  the  ignis  fatuus,  playing  about  burying- 
grounds  and  places  where  animals  are  putrifying, 
may  be  attributed. 

NitPvOus  acid  gas  is  difengaged  from  nitric 
acid  by  various  combuflible  bodies,  efpecially 
metals,  oils,  mucillages,  and  alcohol.  By  the 
aclion  of  the  nitric  acid  on  thefe  fubflances  it  be- 
comes 
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comes  nitrous  gas;  it  extinguifhcs  light  and  de- 
ftroys  animals,  being  totally  unfit  for  animal  re- 
fpiration  and  combuftion.  It  is  not  diffolved 
in  water,  nor  does  it  indicate  the  leaft  property 
of  an  acid : by  combination  with  vital  air  it  af- 
fords nitric  acid,  being  itfelf  nothing  but  nitric 
acid  deprived  of  a part  of  its  oxygen,  and  confe- 
quently  a compound  of  azote,  or  nitrogen  and 
oxygen,  containing,  however,  more  azote  and  lefs 
oxygen  than  the  nitric  acid ; hence  are  produced 
the  varieties  of  this  gas,  according  to  the  different 
proportions  of  azote  and  vital  air.  In  nitrous 
gas  the  azote  and  oxygen  are  deprived  of  all  that 
quantity  of  caloric  and  light  which  they  poffeffed 
in  the  atmofphere : the  oxygen,  however,  ftill  ret- 
rains enough  of  both  thefe  principles  to  occafion 
a combuftion,  with  flame,  of  feveral  combuftible 
bodies  when  immerfed  in  it,  as  a pyrophorus,  or 
a fmall  portion  of  fulphuret  of  alkali ; the  nitrous 
gas  is  then  gradually  diminifhed,  and  at  length  pure 
nitrogen  gas  remains.  In  this  cafe,  the  oxygen 
of  the  nitrous  gas  combines  with  the  inflammable 
body,  and  thus  the  nitrogen  gas  is  left  in  a free 
ftate;  hence,  as  has  been  intimated,  it  is  evident 
that  azote,  or  nitrogen,  conftitutes  the  bafis  of  ni- 
tric acid,  which  obtains  its  acid  property  from  its 
combination  with  oxygen.  The  mixture  of  one 
part  of  nitrous  gas,  and  four  parts  of  oxygen  gas, 
produces  red  vapours ; becaufe  the  bafes  of  each 
gas  mutually  combine,  and  form  nitrous  acid  gas; 
and  the  fuperabundant  caloric  efcapes  in  the 
ftate  of  fenfible  heat.  If  this  operation  be  in- 
ftituted  over  mercury,  the  nitric  acid  recently 
formed  will  remain  upon  its  furface*  in  the  form 
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of  nitrous  acid  gas;  but  if  made  over  Water,  it  is 
immediately  abibrbed  by  it. 

As  azotic  gas  does  not  combine  with  nitrous 
gas,  but  remains  behind  when  mixed  with  it. 
Dr.  Prieftley  employed  nitrous  gas  for  afcertain- 
ing  the  proportionate  quantity  of  oxygen  gas  in 
atmofpheric  air.  To  this  end  equal  parts  of 
nitrous  gas  and  atmofpheric  air  are  mixed  over 
water,  and  the  greater  or  lefs  diminution  of  vo- 
lume of  gafes  determines  the  relative  quality  of 
the  air  examined. 

To  afcertain  the  purity  of  atmofpheric  or  other 
airs,  different  kinds  of  eudiometers  have  been  de- 
fcribed  by  Prieftley,  Magellan,  and  Abba-Fontanaf 
A fimple  method  is  defcribed  by  Dr.  Archer,  which 
is,  to  have  a tube,  between  two  and  three  feet  in 
length,  one  third  of  an  inch  wide,  and  open  at 
one  end,  a meafure  for  the  airs;  a fcal'e  careful- 
ly graduated,  according  to  the  contents  of  the 
meafure,  into  tenths  and  hundredth  parts,  fo  that 
one  of  the  hundredth  parts  will  be  about  one-ffxth 
of  an  inch.  The  operator  is  to  fill  the  tube  with 
water,  and  invert  it  in  a trough  of  the  fame  fluid, 
and  fet  it  over  a hole  on  the  fhelf  of  a trough; 
the  tube  will  remain  perfectly  full  of  water,  from 
the  prelfure  of  the  atmofphere  upon  the  furface 
of  the  water  in  the  trough.  Then  fill  the  air 
meafure  with  water  alfo,  and  if  it  be  the  air  of  the 
place  to  be  tried,  it  is  only  necefiary  to  pour  out 
the  water,  and  the  air  will  occupy  the  fame  fpace 
in  the  meafure  as  had  before  been  occupied  by 
the  water.  Then  convey  the  air,  contained  in 
the  meafure,  under  the  furface  of  the  water  in  the 
trough,  to  the  bottom  of  the  tube ; by  gently 

- turning 
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turning  the  hand,  the  air  in  the  meafure  may  be 
made  to  afcend  into  the  tube,  within  which  it  will 
caui'e  a portion  of  the  water  to  defcend,  exactly 
correfponding  to  the  quantity  of  air  that  was  con- 
tained in  the  meafure.  Now  mark  the  fpace 
which  the  air  occupies,  by  applying  the  graduated 
fcale  to  the  outlide  of  the  tube;  next  take  the 
lame  meafure  full  of  nitrous  air,  and  introduce  it 
alfo  in  the  fame  manner  into  the  tube ; gently 
agitate  the  tube,  and,  after  waiting  fome  little 
time,  apply  the  fcale  again,  and  obferve  what  di- 
minution has  taken  place;  for  if  two  meafures  of 
the  fame  air  had  been  introduced,  they  would 
occupy  of  courfe  twice  as  much  fpace  within  the 
tube  as  one  -would  have  done.  But  this  will  by 
no  means  be  the  cafe  in  the  inftance  before  us ; 
for  a meafure  of  common  air,  and  one  of  nitrous 
air,  will  not  occupy  as  much  fpace  as  two  mea- 
fures of  common  air,  or  two  of  nitrous  would,  but 
will  fall  conliderably  fhort  of  it;  and  it  is  in 
proportion  to  this  diminution  that  the  purity  of 
the  air  is  afcertamed,  the  greater  diminution  de- 
noting the  greater  purity  of  the  air.  Thus,  if  one 
meafure  of  nitrous  air  be  added  to  one  of  any 
other  kind  of  air,  and  the  diminution  be  1 
the  meafure  of  the  tell  will  be  1.26.  The  ni- 
trous acid  being  compofed  of  nitrous  air  and 
oxygen  air,  whenever  thefe  two  airs  meet,  they 
put  off  their  aeriform  date,  and  become  liquid 
nitrous  air;  which,  as  it  mixes  with  the  water, 
no  longer  impedes  the  afcent  of  that  fluid  in  the 
tube. 


N-2 


The 


The  fpecific  gravity  of  different  kinds  of  air: 

% 

i . 

A cubic  inch  of  atmofpheric  air  weighs  385. 


dcphlogifticated  - 

420. 

phlogifticated 

377- 

fixed 

57°. 

inflammable 

35- 

nitrous 

399“ 
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SECT  VI. 

Directions  for  collecting  and  dijlinguijhing 
Foflil  fub fiances,  including  Salts,  Earths, 
Metals,  and  Inflammables. 

nPO  write  particularly  upon  thefe  objefts  of 
natural  hiftory  is  not  the  prefent  defign,  but 
to  give  fuch  general  inftru&ions,  as  may  affift  a 
traveller,  in  the  choice  of  foflil  bodies,  till  fuller 
information  can  be  procured,  which  the  numerous 
modern  authors  on  thefe  fubje&s  afford.  In  the 
arrangement  adopted,  I have  principally  had  in 
view  that  by  Dr.  Babington ; and  his  own  and  the 
other  references  annexed  to  the  defcriptive  hifto- 
ries,  will  point  out  the  principal  writers  on  the 
fubje&s  of  difcuffion. 

The  traveller  fhould  be  furnifhed  with  flint  and 
fteel,  and  the  mineral  acids;  at  leaft  with  the 
nitrous,  and  volatile  acids ; a hammer  alfo  will  be 
neceffary,  to  break  bodies  too  bulky  to  bring 
away. 

A blow-pipe  is  likewife  an  ufeful  article;  by 
blowing  long  and  forcibly  through  fuch  an  inftru- 
ment,  upon  the  flame  of  a candle,  by  which  the 
point  of  the  flame  may  be  direfted  againft  the 
body  to  be  examined,  it  will  frequently  difcover 
whether  it  is  a calcareous,  vitrifiable,  or  refrac- 
tory fubftance;  and  for  greater  precifion,  experi- 
ments 
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ments  for  the  fame  end  may  be  afterwards  made 
at  the  fire-fide,  on  a charcoal  fire.  Even  a to- 
bacco-pipe may  be  ufed  as  a crucible  in  a com- 
mon fire. 

The  collector  fhould  alfo  attend  to  as  many  of 
the  following  particulars  as  poffible. 

1.  When  any  article  is  colle&ed,  mark  it  byia 
number,  or  tome  fign  of  diftinclion,  referring  to 
a catalogue,  with  all  the  particulars  that  may  be 
known  relative  to  it;  as, 

2.  Where  it  was  found. 

3.  In  what  quantity,  whether  fcarce  or  abun- 
dant. 

4.  If  on  the  furface  of  the  earth,  or  at  what 
depth. 

5.  In  what  pofition,  whether  horizontal,  per- 
pendicular, &c.  And  with  what  other  foffil  bodies 
it  was  found;  as  clay,  (tone,  fiate,  mineral.  Sec. 

6.  Whether  in  ftrata,  or  loofe  nodules. 

7.  The  depth  and  thicknefs  of  the  ftrata,  how 
they  incline,  or  to  what  points  of  the  compafs  they 
tend;  or  if  level  or  horizontal;  whether  they 
have  perpendicular  or  horizontal  fiffures,  and 
what  foffil  bodies  are  contained  in  thefe  fiffures. 

8.  All  high  mountains  and  hills,  efpecially  their 
fides,  are  to  be  fearched;  the  fhores  alto  of  the 
fea,  with  their  banks,  and  the  cliffs  adjacent,  and 
the  falls  of  cafcades,  rivers,  and  great  gullies. 

9.  The  fituation  of  mines,  pits,  and  quarries, 
whether  in  a valley  or  hill ; and  the  difpofition  of 
the  ftrata,  whether  horizontal,  inclining,  Sec.  their 
thicknefs,  and  the  depth  they  lie;  and  what  other 
foftils  are  imbedded  in  the  ftrata,  or  in  the  neigh- 
bouring caVerns,  fiffures,  partings,  Sec. 

10.  The 
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10.  The  waters  of  mines  fhould  be  examined, 
whether  pure,  taftelefs,  purgative,  vitriolic,  or 
chalybeate,  &c. 

n.  The  damps  and  fleams  of  mines,  and  what 
are  the  confequences  or  effects  of  them ; in  what 
feafons  and  ftate  of  the  air  they  are  chiefly  ob- 
ferved ; and  what  temperature  the  air  bears  in 
different  depths  of  fitch  mines. 

12.  The  account  given  by  the  natives,  inha- 
bitants, miners,  workmen.  See.  who  may  be  ac- 
quainted with  the  fubjeft. 

■ 

...  ' . i . , ■ ...  • 


CLASS 
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C L A S S'  I. 

\ 

SALTS. 

i.  Simple  Salts, 

Having  radicals , which  are  simple  and  known . 

A.  ACID.  All  acids  refemble  one  another  in 
tafte ; in  their  manner  of  giving  a red  colour  to 
vegetable  fubftances ; in  their  common  tendency 
to  combine  with  earths,  alkalis,  and  metallic  oxyds. 

Synonymous  Names. 

Gas  fylveftre. 

Spiritus  fylveltris. 

Fixed  air. 

Aerial  acid. 

Atmofpheric  acid. 

Mephitic  acid. 

Cretaceous  acid. 

Carbonaceous  acid. 


a.  Carbonic .•< 


See  Seft.  V.  page  45,  85. 

Anal.  Carbon.  17.  Oxygen  83.  Chaptal . 


b.  Boracic .- 


Synonymous  Names. 

" Volatile  narcotic  fait  of  vitriol. 
Sedative  fait. 

Acid  of  borax. 

Boracine  acid. 


This 


/ 
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This  acid  is  dry,  cryftallized  in  hexahacdral 
plates,  almoft  infipid,  fcarcely  foluble,  fufible  with 
filices  into  a glafs,  very  feeble  in  its  affinities,  and 
liable  to  yield  up  the  terrene  and  alcaline  bales 
to  almoft  any  other  acid. 


Synonymous  Names. 
" Acid  of  fulphur. 
c.  Sul-  Vitriolic  acid. 

phuric.  Oil  of  vitriol. 

, . Spirit  of  vitriol. 


Sulphure- 

ous. 


"Sulphureous  acid. 

Volatile  fulphureous  acid. 
Phlogifticated  vitriolic  acid. 
.Spirit  of  fulphur. 


The  sulphuric  acid  is  formed  from  fulphur 
and  oxygen,  by  the  combuftion  of  the  fulphur; 
inodorate,  twice  as  heavy  as  water,  and  lefs  vola- 
tile, very  cauftic;  affording  fulphureous  acid  gas 
and  fulphur,  by  its  decompofition  with  red  hot 
coal , metals,  &c.  forming  fulp hates  (7/ with  the 
earths,  alkalis,  and  metallic  oxydes. 

Anal.  Sulph.  72.  Oxygen  28.  Berthollet. 

Sulphureous  acid  is  highly  odorate,  volatile, 
gafeous,  deftru&ive  to  blue  vegetable  colours, 
and  fit  to  cleanfe  away  fpots  made  with  thefe  co- 
lours on  a white  ground ; abforbing,  by  flow  de- 
grees, the  oxygen  from  the  air,  and  from  various 

(IJ  Salts  formed  by  the  combination  of  the  fulphuric  acid 
with  different  bafes,  decompofable  by  charcoal,  &c.  into  fuh 
phures. 

O acids 


/ 


acids  and  oxydes;  forming  fulphitesfm,)  with  the 
earthy  and  alkaline  bafes. 


2.  Compound  Salts. 

A.  Base  POT-ASH , or  Vegetable,'  caustic , 
fixed  alkali.  The  impure  fait,  containing  alkali, 
which  is  obtained  by  evaporating  the  aqueous  fo- 
lution  of  wood  afh-es  to  drynefsj  it  is  then  folid, 
white,  cryftallized  in  rhomboidal  plates. 


a.  Carbonate * 
of  Pot- asht  or 
pot-afh  combin- 
ed with  carbonic 
acid ; 


< 


Synonymous  Names. 

Fixed  fait  of  tartar. 

Vegetable  fixed  alkali. 

Aerated  vegetable  fixed  alkali. 
Cretaceous  tartar. 

Mephitic  tartar. 

Mephite  of  Pot-afh. 

Nitre  fixed  by  itfelf. 

Alkaheft  of  Van  Helmont. 


It  forms  regular  cryftals,  which  reprefent  tetrahae- 
dral  prifms,  terminating  in  fhort  tetrahaedral  points ; 
has  an  urinous  tafte,  and  changes  the  fyrup  of 
violets  green.-r —Anal.  Acid  23.  Alkali  70.  Wa- 
ter 5.  Bergman* 

(m)  Salts  formed  by  the  combination  of  the  fulphureous  acid 
with  different  bates,  and  yield  by  the  contaft  of  almoft  any  acid, 
the  fmell  of  burning  fuiphur  with  effervefcence. 

* A fait  formed  by  the  union  of  carbonic  acid  with  diffe- 
rent bafes. 


b.  Muriate 
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b.  Muriate*  of  Pot-ash , or  Febrifuge  fait  of 
Sylvius;  compofed  of  muriatic  acid  and  pot-alh; 
is  found  in  its  native  itate  in  fea- water;  in  the 
mother  earth  of  nitre  manufactories;  in  various 
falt-fprings ; has  rhomboidal  or  oftahsedral  crys- 
tals.— Anal.  Acid  31.  Alkali  60.  Water  8.  Berg- 
man. _ , 


c.  Nitrate  t of  Pot-ash , Nitre , or  Saltpetre ; 
formed  by  the  combination  of  nitric  acid  and 
pot-alh.  It  is  found  in  the  filfures  of  lime-ftone 
kilns,  near  Molfetta,  in  the  kingdom  of  Naples; 
in  various  waters,  and  even  in  rain;  and  in  the 
frefh  juices  of  many  plants. — Anal.  Acid  33. 
Alkali  49.  Water  18.  Bergman. 


Synonymous  Names. 
fVitriol  of  pot-alh. 

<3.  Sulphate*  j ^ de,  du°lus’ 
of  Potash.  1 Violated  tartar. 

j Arcanum  duplicatum. 

f_Sal  polychrelt  of  Glafer. 


compofed  of  the  'Sulphuric  acid  and  pot-alh : 
Scarcely  ever  found  native. — Anal.  Acid  40.  Al- 
kali 52.  Water  8.  Bergman. 


Salts  formed  by  the  union  of  the  muriatic  acid  with  dif- 
ferent bafes. 

( 

t Salts  formed  by  the  combination  of  the  nitric  acid  with 
different  bafes. 

t Salts  formed  by  the  combination  of  the  Sulphuric  acid 
with  different  bafes. 

O 2 


Base 


I 
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B.  Base  SODA.  Cauftic  foda,  marine  alkali, 
or  mineral  alkali  united  to  carbonic  acid,  which 
is  obtained  from  the  allies  of  the  kali  fpinofum, 
and  of  many  fea  plants. 


a. 


Carbonate 
of  Soda , 


Synonymous  Names. 

"Natrum  or  natron. 

Bafe  of  marine  fait. 

Marine  or  mineral  alkali. 
Cryftals  of  foda. 

Cretaceous  foda. 

<(  Aerated  foda. 

Effervefcent  foda. 

Mephite  of  foda. 

Aerated  mineral  fixed  alkali. 
Effervefcent  mineral  fixed  alkali. 
wChalk  of  foda. 


is  a perfcff  neutral  fait,  confiding  of  the  carbonic 
acid,  and  pure  or  cauftic  foda;  has  rhomboidal 
cryftals.  Found  in  Hungary,  Egypt,  Perfia,  the 
Eaft  Indies,  and  China ; is  found  ready  formed 
on  the  furface  of  the  earth. — Anal.  Acid  16. 
Alkali  20.  Water  47.  Delamethrie. 

b.  Borate * of  Soda.  Greyifh  and  greenifti 
white,  moftly  in  tabular,  fix-fided  prifms.  Found 
on  the  fnow  mountains  of  Tibet,  &c. — Anal. 
Acid.  34.  Alkali  17.  Water  47.  Delamethrie. 

/ - 

c.  Muriate  of  Soda , or  marine  fait,  or  culi- 
nary fait.  Cryftallized  in  cubes,  amorphous, 

* Borax  Tinkal. 

fibrous 


/ 
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fibrous,  compact.  Anal « Acid  52.  Alkali  42. 
Water  6.  Bergman . 

d.  Sulphate  of  Soda.  Glauber  fait,  or  vitriol 
of  foda.  Sulphuric  acid  with  foda. — Anal . Acid 
27.  Alkali  15.  Water  58.  Bergman. 

c.  Nitrate  of  Soda.  Cubic  nitre,  or  rhomboi- 
dal  nitre  formed  by  the  combination  of  the  nitric 
acid  and  foda. 


Synonymous  Names. 

~ ...  f Cauftic  volatile  alkali. 

Fluor  volatile  alkali* 
MONIAC,  \Volatile  fpirit  of  fal 


ammoniac. 


Ammoniacal  chalk. 

^ , ~ ! Cretaceous  ammoniacal  fait, 

a.  Carbonate  of  j Concrete  volatile  alkali. 

Ammoniac , N * , 1 • 

I Ammoniacal  mephite. 

LEnglifh  fal  volatile. 


Sal  ammonia  united  to  carbonic  acid. — Anal . 
Acid  45.  Alkali  43.  Water  12.  Bergman. 


b.  Muriate  of  Ammoniac , falmiac,  fal  ammo- 
niac, or  muriated  ammoniac,  compofed  of  the 
muriatic  acid  and  ammoniac,  or  the  volatile 
alkali.  It  is  found  ready  formed  near  the  cra- 
ters of  volcanos,  and  in  Tartary.  In  Egypt  it  is 
prepared  in  great  abundance  by  fubliming  the 
foot,  obtained  from  the  combuftion  of  animal  ex- 
crements.— Anal.  Acid  52.  Alkali  40.  Water 

8.  Delamethrie. 

% 

c Nitrate 


I 
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c.  Nitrate  of  Ammoniac',  ammoniacal  nitrous 
fait,  or  ammoniacal  nitre  ; a combination  of  the 
nitric  acid  and  ammoniac.  It  is  generated  fpon- 
taneouliy  in  the  mother  earth,  or  faltpetre  ma- 
nufa£tories,  though  but  in  fmall  quantities;  mixed 
with  nitrate  of  pot-afh. — Anal.  Acid  46.  Alkali 
40.  Water  14.  Delamethrie. 

d.  Sulphate  of  Ammoniac ; ammoniacal  vitri- 
olic fait,  ammoniacal  fait  (fecret  of  Glauber’s) 
or  ammoniacal  vitriol,  formed  by  the  fulphu- 
ric  acid  and  ammoniac  ; concrete. — Anal.  Acid 
42.  Alkali  40.  Water  18.  Delamethrie. 

''  ' 

- ~ 


\ 1 


J 


/ 
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C L A S S II. 

I 

\ 

EARTHS. 

X 

' 

EARTHS  are  fuch  bodies  as  are  inodorous,  in- 
fipid,  pulverulent  or  friable,  not  flammable,  fcarce- 
ly  loluble  in  water,  unchangeable  in  the  fire ; 
when  heated,  either  by  themfelves  or  with  in- 
flammable bodies,  do  not  acquire  metallic  fplen- 
dour. 

I.  Homogeneous  or  simple  Earths. 

Thofe  earths  which  have  not  hitherto  been  de- 
compounded, are  termed  elementary,  homogene- 
ous or  fimple  earths.  Of  this  kind  are  the  fol- 
lowing nine.  A.  Lime  or  calcareous  earth.  B. 
Stranthian  earth.  C.  Baryte  or  ponderous  earth. 
D.  Magnefia  or  earth  of  bitter  fait.  E.  Alu- 
mine  or  argillaceous  earth.  F.  Silex  or  filiceous 
earth.  G.  Adamantine  earth.  H.  Jargon  earth. 
I.  Sidnean  earth  ; this  laft,  however,  is  doubtful 
as  an  elementary  earth. 

A .LIME. 

a.  Pure  limey  cauftic  or  pure  calcareous  earth, 
in  a Rate  of  mixture  with  aerated  calcareous 
earth,  has  hitherto  been  found  only  at  Bath,  and 
near  the  craters  of  fome  ancient  volcanos. 

b.  Carbonate 
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b.  Carbonate  of 
Lime, 


Synonymous  Names. 
("Chalk. 

Limeftone. 

Calcareous  mephite. 

Aerated  calcareous  earth. 

^ Effervefcent  calcareous  earth, 
Calcareous  fpar. 

Cream  of  lime. 

Calcareous  carbonate. 


effervefces  with  acids,  convertible  into  pure,  or 
quick-lime,  by  calcination;  is  then  foluble  in  680 
times  it’s  weight  of  water,  forming  lime-water,  in 
which  aftion  it  gives  out  it’s  latent  heat,  caufing  the 
mafs  to  become  hot. — Anal.  Carbonic  Acid  34. 
Lime  55.  Water  11.  Bergman.  Here  maybe 
included  ftala&ites, marble,  limeftone,  chalk,  zufa, 
ganil. 

c.  Swme-stone , carbonated  lime  impregnated 
with  petroleum  ; colour,  Ifabella  yellow,  bluifh, 
or  blackifh,  or  yellowifh  grey,  is  opaque,  corn- 
pad,  and  partly  of  a glittering  appearance;  when 
broken,  exhibits  a fplintery  or  conchoidal  ap- 
pearance ; when  pounde4  or  fcraped,  it  emits 
an  urinous  or  alliaceous  fmell.  Anal.  Carbonate 
of  lime  impregnated  by  petroleum.  Kirwan . 

d.  Sidero-Calcite , pearl  fpar:  colour  of  a white 
greyifh,  yellowifh,  or  reddifh  white  ; found  amor- 
phous, cellular,  rounded,  but  moftlv  cryftallized  ; 
externally  metallic  or  pearly  ; effervefces  with 
acids.  Anal.  Carbonated  lime  60.  Oxyde  of 
magnefia,  35.  Iron  5.  Woulfe. 

e.  Banjio - 
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c.  Baryto-calcite , of  a dark,  or  light  grey,  al- 

mod  white ; rounded  form,  or  crylfallized  in 

quadrangular  prifms  ; effervelces  with  acids. 

Anal.  Carbonated  lime  92.  Carbonated  baryte 

8.  Bergman. 

* 

f.  Muri-calcite , Compound  fpar,  of  an  olive  co- 
lour, clayey  appearance ; ftony,  amorphous,*  and 
cryftallized.  Anal.  Carbonated  lime  52.  Carbon- 
ated magnefia45.  Iron  and  manganefe  3.  Klaproth. 

g.  Argentine , Scheifer  fpar,  amorphous,  foli- 
ated. Anal.  Carbonated  lime,  with  magneha, 
argill,  and  irorp  Kirwan. 

h.  Supersaturated  with  carbonic  acid,  Dolomite, 
or  elaftic  marble,  pure  or  greyifh  white,  yellowilh 
white,  or  light  red;  fur  face  rough  and  uneven; 
frafture  conchoidal  or  granularly  foliated.  Ef- 
fervefces  (lowly  with  acids ; phofphorefces  when 
{truck  in  the  dark,  or  when  laid  on  red-hot  iron. 
Anal.  Lime  44,  29.  Carbonic  acid  46,  1.  Argill 
5,86.  Magneha  1,4.  Iron  0,074.  Saussure,  jun. 


Nearly  infoluble  in  water,  does  not  effervefee  with 
acids,  nor  (trike  hre  with  heel  ; is  more  or  lefs 
tranfparent,  and  exhibits  various  colours ; it’s 

* Amorphous,  ex  a prriv,  et  potfri,  forma. 

+ A fait  formed  by  the  combination  of  the  fluoric  acid  with 
different  bafes. 


Synonymous  Names, 
('"Fluor  fpar. 


furfaeq. 


N 
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furface,  when  fcratched  with  a knife,  appears 
greafy ; it  generally  crackles  and  phofphorates  by 
heat,  except  the  colourlefs,  which  becomes  elec- 
tric when  rubbed  ; and  the  coloured  kinds  lofe 
their  colour  by  heat;  but  by  a ftrong  heat  is 
melted.  Anal.  Fluor  acid  16.  Lime  57.  Wa- 
ter 27.  Scheele.  Oxyde  of  manganefe  3.  Oxyde 
of  iron  1.  Pot-afh  18.  Vauquelin. 


k.  Phosphate 
of  lime. 


Synonymous  Names. 
Earth  of  bones. 
Calcareous  phofphate. 
Animal  earth. 


Apatite , colour  various,  olive  green,  bluifh,  yel- 
lowifh  and  chocolate  brown ; found  cryflallized 
in  three  and  hx-fided  prifms ; in  fix  and  eight- 
iide'd  plates,  varioully  modified,  fhining  and  of  a 
greafy  lultre,  texture  laminated,  femi-tranfparent. 
Anal.  Phofphoric  acid;  lime  55.  Klaproth . 


Synonymous  Names. 
("Vitriol  of  lime. 

1 o 7, 1 r 1 Calcareous  vitriol, 

\.  sulphate- oj  y Selenite 


lime , 


1 Gy  p fum. 

Flatter  of  Paris. 


does  not  effervefee  with  acids;  found  in  moft 
parts  of  the  earth  and  in  water;  foluble  in  about 
500  times  it’s  weight  of  water;  it  refembles  the 
calcareous  fpar,  and  is  found  in  folid  malfes,  of 
particular  form,  cryflallized  into  hexagonal* 
prifms,  terminating  in  an  edge,  or  in  rhomboids, 
qr  cuneform,  tabular  or  lenticular;  texture  fi- 


* Hexagonal,  ex  s|,  fex ; et  angulus. 

, ' N 
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broils,  or  laminated.  Anal.  Sulphuric  acid  16. 
Lime  57.  Water  27.  Sclieele. 

B.  STRONTIAN , or  Scottifli  earth,  fo  called 
from  Strontian  in  Scotland ; never  found  pure. 
Sulphate  of  Strontian  is  laid  to  have  been 
found  in  great  quantities  in  the  neighbourhood  of 
Briltoi.  At  Ham-green  alfo,  a variety  of  this  rare 
produftioii  is  found  breaking  through  the  foil,  in 
l'uch  large  mafies,  that  it  has  been  made  ufe  of  in 
mending  the  roads. 

a.  Carbonate  of  Strontian , strontian?  te  ; hither- 
to found  in  a mild  ftate  united  to  fixed  air;  in 
folid  maffes,  of  a fibrous  texture,  ffriated.  Like 
limeftone,  it  lofes  it’s  air  in  a ftrong  heat,  and 
then  forms  a lime,  heavier  than  common  lime, 
and  more  foluble  in  water.  This  lime-water  has 
the  fingular  property  of  affording,  when  fatu rated, 
compreffed  rhomboidal  cryftals,  which  are  nothing 
but  pure  lime.  Anal.  Carbonic  acid  26,  5. 
Stronthian  73,5.  JCirivan. 

C.  BARYTE.  Ponderous  earth;  never  found 
in  a feparate  or  pure  ftate,  but  with  the  fulphu- 
ric  acid,  in  the  ftate  of  ponderous  fpar  or  fulphate 
of  baryte ; or  with  the  carbonic  acid,  carbonate 
of  baryte,  or  mixed  with  other  earths. 


Synonymous  Names. 
pBarotic  or  ponderous  chalk. 
I Aerated  ponderous  earth, 
s Effervcfcent  barotes. 

! Barotic  mephite. 

LBarolite. 


P 2 
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found  in  folid  mafl'es,  and  cryftallized,  hexagonal 
prifms,  terminating  in  fix-fided  pyramids  ; texture 
ihining,  radiated,  fibrous ; brittle  and  femi-tranf- 
parent ; effervefces  with  diluted  nitric  and  muri- 
atic acids,  and  is  entirely  difiolved  by  them.  Ex- 
pofed  to  a ftrong  heat,  it  parts  with  it’s  carbonic 
acid,  and  combines  with  heat,  and  like  lime  is 
foluble  in  water.  Anal . Acid  20,8.  Baryte 
78,6.  Withering. 

■ ■ » f 

Synonymous  Names. 

Heavy  or  ponderous  fpar. 
Barotic.  vitriol. 

Barofelite. 

found  in  folid  maffes,  cryftallized,  approaching  to 
an  earthy  ftate,  and  the  tranfparent  kind  is  elec- 
tric ; is  four  times  heavier  than  water.  When  ex- 
pofed  to  heat,  and  to  the  fun,  it  has  the  property 
of  abforbing  light,  which  it  emits  in  the  dark. 
Like  metals,  it  is  precipitated  from  it’s  combina- 
tions with  the  different  acids,  by  the  prufliate  of 
pot-afh*.  Anal . Sulphuric  acid  32,8.  Baryte 
67,2.  Withering . 

Bologman  Stone.  Anal.  Sulphate  of  baryte 
62.  Silex  16.  Argill  15,  Sulphate  of  lime  6. 
Water  2.  Arvidson. 

v 

c„  Liver-stone,  of  a.greyifh,  or  greyifh  black 
colour ; texture  foliated,  ftriated ; does  not  ef- 
fervefce  with  acids ; when  heated,  or  rubbed,  it 


b.  Sulphate  of 
Baryte , 


> 


» 


N 


* Salts  formed  by  the  union  of  the  Pruflic  acid,  or  colouring 
matter  of  Pruffian  blue,  with  different  bafes. 


emits 


\ 
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emits  a fmell  of  liver  of  fulphur.  Anal.  Sulphate 
of  baryte  38.  Silex  33.  Sulphate  of  argill  2*2. 
Sulphate  of  lime  7.  Petroleum  3.  Bergman •. 

D.  MAGNESIA  is  never  found  naturally 
pure,  but  generally  combined  with  the  fulphuric 
acid,  in  the  form  of  Epfom  fait,  fal  amarus,  or 
lulphate  of  magnefia. 

a.  Calci-murite , amorphous,  earthy  ; colour 
blue  or  olive  green  ; of  the  confidence  of  clay. 
Anal.  Silex  50.  With  carbonate  of  magnefia 
and  iron. 

b.  Argillo-murite , of  a loofe  earthy  texture; 
green ifh  yellow  colour,  confidence  earthy.  Anal. 
Magnefia,  13.  Silex  50.  Argill  10.  Lime  3. 
Oxyde  of  iron  0,9.  Water  13.  KAwan. 

. \ . . • \ 

c.  Silici-muritCy  Martial  muriatic  fpar,  amor- 
phous, foliated.  Anal.  Silex  50.  With  carbo- 
nate of  magnefia  and  iron.  Kinuan. 

d.  Talc , Talcite,  Venetian  talc,  or  Slndofe  talc. 
Generally  of  a greenifii  or  filvery  white  ludre, 
like  mother  of  pearl,  foft  and  femi-tranfparent ; 
texture  laminated,  foliated,  and  grealy,  or  of  a 
foapy  feel  to  the  touch  ; does  not  effervefce  with 
acids.  Anal.  Magnefia  44.  Silex  50.  Argill  6. 

e.  Lapis  Ollaris,  Pot-done,  or  Indurated  talc; 
of  a pale  yellowifh  and  greenifh  grey,  reddidi  grey, 
or  white  colour3  with  micaceous  particles ; found 

in 
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in  amorphous  maffes,  of  a lamellated  texture  ; 
fe?ls  greafy,  does  not  adhere  to  the  tongue  ; be- 
comes hard  in  the  fire.  Anal . Magnefia  38. 
Silex  38.  Argill  7.  Iron  5.  Carbonate  of 

lime  1.  And  a trace  of  fluoric  acid.  Weigteb. 

f.  Steatites , Fatty  {tone,  of  a greyifh,  yellow- 
ifh,  or  greenifh  white,  with  a {hade  of  green  co- 
lour ; found  in  amorphous  maffes,  of  an  earthy, 
fplintery  texture,  lamellated ; the  thin  lamina 
femi-tranfparent ; foapy  to  the  touch,  does  not 
adhere  to  the  tongue.  Anal.  Magnefia,  20,84.; 
Silex  48,42.  Argill  14.  Iron  1.  Air  and 
Water  16.  Klaproth. 

g.  Serpentine,  of  a deep,  blackifh,  olive  green, 
feldom  yellow,  fometimes  crimfon  red,  bluifh  and 
greenifh  grey;  generally  exhibits  various  colours, 
like  the  fkin  of  a ferpent ; found  in  folid  maffes* 
when  broken  has  a dull  appearance,  fmooth  to  the 
touch,  and  takes  a polifli.  Anal.  Magnefia  35. 
Silex  45.  Magnetic  iron  14.  Carbonate  of  lime 
6,25.  Argill  0,25.  Knock. 

h.  Chlorite , of  a light  and  dark  greenifh  colour, 
or  greenifh  brown  ; of  a fcaly  texture  and  glitter- 
ing appearance  ; feels  greafy  or  earthy ; gives 
an  earthy  fmell,  when  breathed  on.  It  melts  into 
a dark,  black,  compact  flag,  and  thus  becomes 
magnetic.  Anal.  Magnefia  0,39,47.  Silex  0,415. 
Argill  0,0613.  Lime  °>015*  Iron  015- 
Air  and  \vater5  0,015.  Hoepfner . 

i.  Asbestos, 
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i.  Asbestos , of  a leek  or  olive  green  colour,  or 
grey  ; feels  greafy  ; breaks  into  parallel,  ftriated, 
and  fometimes  curved,  fibres  or  fplinters ; does 
not  effervefce  with  acids.  Anal.  Carbonate  of 
magnefia  16.  Silex  63,9.  Carbonate  of  lime 
12,8.  Argill  1,1.  Oxyde  of  iron  6.  Bergman . 

k.  Amianthus , of  a green  or  greyifh,  or  filvery, 
white,  fometimes  olive  green  ; breaks  into  flex-  . 
ible,  and  moftly  parallel,  filaments  ; foft  and 
greafy,  fo  me  what  tranfparent.  Anal.  Carbonate 
of  magnefia  18,6.  Silex  64.  Carbonate  of  lime 
6,9.  Barofelenite  6,  Argill  3,3.  Oxyde  of  iron 
12.  Bergman . 

l.  Suher  Montanumi  cork-like,  or  refembling 
brown  wood ; it  is  opake,  elaftic,  of  a fiaty 
curve,  and  irregularly  fibrous  texture.  Anal. 
Carbonate  of  magnefia  22.  Silex  62.  Argill  2,8. 
Carbonate  of  lime  10.  Oxyde  of  iron  3,2. 
Bergman. 

m.  Anctynolite,  amorphous,  lamellated,  ftriat- 
ed,  and  fibrous  ; in  compreffed  hexahedral  prifms 
with  fmooth  furfaces.  Anal.  Carbonate  of  mag- 
nefia 20.  Silex  64.  Carbonate  of  lime  9,3. 
Argill  2,7.  Oxyde  of  iron  4.  Bergman. 

^*.s  • 

n.  Jade , of  a dark  leek  green  or  bluifh  colour; 
furface.  fmooth,  fometimes  uneven ; in  detached 
round  mafies,  or  inhering  in  rocks ; of  a fplin- 
{ery  texture ; feels  greafy.  Anal.  Carbonate  of 

magnefia 


€ 
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magnefia  38.  Silex  47.  Carbonate  of  lime  2. 
ArgiU  4-  Oxyde  of  iron  9.  Hoepfner. 

o.  j Baikalite,  cryftallized  in  tetrahedral  prifms, 
entire  or  truncated,  with  oblique  prifms ; and  in 
hexahedral  prifms.  Anal.  Magnefia  30.  §ile* 
44.  Lime  201  Oxyde  of  iron  6.  Loiuitz. 

p.  Boraciie , found  only  in  the  mountain  of 
Kaikberg,  near  Luneburg;  colour  greyifh  white, 
inclining  to  purplifh  ; cryftallized  in  cubes,  with 
truncated  edges  and  angles ; does  not  effervefce, 
or  difj'olve  in  acids,  unlefs  heat  be  applied.  Anal. 
Boracic  acid  68.  Magnefia  13.  Lime  n.  Si- 
lex  1.  Argill  1.  Iron  1.  Westrumb. 

JL  ARGILL , or  Alumine,  aluminous,  or  argil- 
laceous earth  ; the  earth  contained  in  fulphate  of 
alumine,  or  common  alum,  has  no  tafte,  and  is  in- 
foluble,  hardens  in  the  fire,  although  divifible  in 
•water,  contrafting  in  it’s  dimenfions,  and  when 
expofed  to  an  extreme  heat,  becomes  fo  hard  as 
to  ftrike  fire  with  fteek 

a.  Sulphate  of  Alumine , or  alum,  is  an  earthy 
fait,  which  conhfls  of  the  fulphuric  acid  and  alu- 
mine. 

b.  Carbonate  of  Argill , Lac  lunae.  Colour  pure 
white,  found  innefts,  in  compacted,  rounded,  kid- 
ney-form maffes.  Confifts  of  carbonic  acid,  ar- 
gil! and  fome  lime.  Sckreiber . 

c.  Clay,  Pipe  Clay',  white,  very  little  greafy  to 

the 
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the  touch,  friable  and  {tains  the  fingers  {lightly, 
diffufible  in  water  and  dufitile  • effervefces  a lit- 
tle with  acids.  Anal.  Carbonate  of  argill  and 
{ilex. 

. . • t * 

d.  Porcelain  Clay , white,  and  greyifh,  foft  to  the 
touch ; when  mixed  with  and  moulded  into  vel- 
fels,  and  expofed  to  a ftrong  heat,  alfumes  the  ap- 
pearance of  a femi-tranfparent  glafs ; {trikes  fire' 
with  fteel;  is  not  afted  upon  by  acids  $ and  pre- 
ferves  it’s  fhape.  Anal.  Argill  60.  Silex  20. 
Wedgeivopd. 

e.  Lithomargay  Mountain  foap,  friable,  indu- 
rated, amorphous ; texture  frequently  polifhed, 
fiaty,  conchoidal ; colour  white,  yellowilh  or 
reddilh  white;  emits  a phofphorefcent  light,  when 
rubbed  in  the  dark  with  a pin ; foft  and  foapy  to 
the  touch,  abforbs  water  rapidly,  and  retains  it 
fora  long  time.  Anal.  Argill  11.  Silex  60. 
Carbonate  of  lime  5,7.  Carbonate  of  magnefia 
0,5.  Oxyde  of  iron  4,7.  Air  and  water  18. 
Bergman. 

f.  Fullers  Earth , greenifh  white  colour,  or 
greyilh  white,  receives  a polilh  from  friftion ; 
does  not  adhere  to  the  tongue ; feels  fomewhat 
greafy ; falls  into  powder  in  water.  Anal.  Ar- 
gill 0,25.  Silex  0,51.  Carbonate  of  lime  0,03. 
Carbonate  of  magnefia  0,007.  Oxyde  of  iron 
0,03.  Moifture  and  air  0,15.  Bergman. 


g.  Bole,  particles  very  fmall,  and  cohere 

Q {lightly ; 
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Uightly;  foftens  eafily  in  water,  but  is  not  fit  for 
pottery  ; feels  greafy ; acquires  a polifh  by  light 
fri&ion;  of  different  colours,  the  red  called  Ar- 
menian holey  ufed  for  red  pencils.  The  Terra 
Lemnia , which  belongs  to  this  tribe,  contains  filex, 
argill,  magnefra,  calcareous  earth,  iron  and  water. 
The  indurated  bole,  or  red  chalky  is  hard  and 
brittle,  and  intimately  united  with  oxyde  of  iron. 
Anal.  Argill  19.  Silex  47.  Carbonate  of  lime 
5,4.  Carbonate  of  magnefia  6.  Oxyde  of  iron 
5,4.  Water  and  air  17.  Bergman. 

h.  Tripoli , fo  called  from  the  place  whence  it 
was  firft  brought  to  us ; colour  whitifh,  grey  or 
ochre  yellow;  is  found  folid;  has  a dull  and  ear- 
thy appearance  when  broken ; is  foft  and  fandy 
between  the  teeth  ; abforbs  water  with  a noife, 
during  which  air  bubbles  are  expelled;  does  not 
effervefce  with  acids,  unlefs  mixed  with  marl, 
which  it  often  is.  Anal . Argill  7.  Silex  go. 
Iron  3.  Hasse. 

i.  Lepidolitey  amorphous,  foliated.  Anal. 
Argill  38,25.  Silex  54,5.  Oxyde  of  iron  and 
manganeie  0,075.  Water  and  air  2,5.  Klapr. 
Silex  54.  Alumine  20.  Fluate  of  lime  4.  Oxyde 
of  manganefe  3.  Oxyde  of  iron  1.  Potafh  18. 
Vauquelin.  Lelievre. 

/ 

k.  Sappare , Cyanite,  compofed  of  long  laminae; 
white,  with  fliades  of  {ky  or  Pruffian  blue;  luftre 
like  mother  of  pearl;  it  is  rather  brittle,  femi- 
tranfparent,  foft,  andean  beferaped  with  a knife; 
feels  to  the  touch  like  talc.  Anal.  Argill  67. 

Silex 


Lime  2 0 
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Silex  13.  Magnefia  13.  Iron  5. 

Saussur£>  fun. 

l.  Mica , lamellated  ftru&ure,  the  laminae  fome- 
times  of  confiderable  flze,  femi-tranfparent,  and 
the  Muscovy  glass  in  thefe  laminae  is  quite  tranipa- 
rent,  and  is  ufed  for  windows  and  lanterns ; flex- 
ible and  elaftic;  is  found  of  various  colours,  from 
filver  white  to  blackifh.  Anal.  Argill  28  Si- 
lex  38.  Magnefla  20.  Oxyde  of  iron  o. 
Kir  wan. 

m.  M'icarelle , found  in  granite  ; of  a brownifh 
black  colour ; texture  foliated.  Anal.  Argill 
63.  Silex  29.  Oxyde  of  iron  7.  Klapr.  Anal. 
Argill  63.  Silex  29.  Oxyde  of  iron  7.  Kir  wan. 

n.  Hornblende , Bafaltic  hornblende,  Common 
hornblende,  Schiftofe  hornblende,  found  of  various 
degrees  of  hardnefs,  but  never  fo  hard  as  to  ftrike 
fire  with  fteel ; blackifh  or  deep  green  colour  ; 
cryftallized  in  flx-fided  prifms,  the  ends  acumi- 
nated by  three  faces;  and  alfo  terminating  vari- 
ouflv ; cryflals  internally  fhining  ; the  texture  ex- 
hibits diverging  radiations.  Anal  Argill  27. 
Silex  58.  Lime  4.  Magnefia  1.  Lime  9.  Berg- 
man. Conf.  Kimvan. 

o.  Resplendent  Hornblende , Labrador  horn- 
blende, Schiller  fpar,  colour  greyifh  black,  fome- 
times  with  a fhade  of  copper  red,  refembling  La- 
brador ftone ; texture  lamellated;  the  lamellae 
curved.  Anal.  Argill  17.  Silex  42.  Magnefla 
11.  Iron  28.  Gmelin. 

o 2 
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p.  Basalt , Trap,  Wakken,  Mullen,  Krag ; colour 
blackifh  green,  and  fometimes  deep  black  ; cryf- 
tallized  in  fix  and  eight  fided  prifms,  cuneated  on 
the  ends  ; it’s  furface  fhining  on  being  broken ; 
when  longitudinally,  the  lamellae  are  parallel.  Anal . 
Argill  15.  Silex  50.  Carbonate  of  lime  8. 

. Bergman.  Conf.  JVi- 

q.  Calp , flaty,  amorphous.  Anal.  Argill,  filex, 
and  iron,  with  fifty  per  hundred  weight  of  carbo- 
nate of  lime.  Kimvan. 

r.  Argillaceous  Schistus , Argillite,  Killas,  Gra- 
pholite ; colour  bluifli  or  bluifti  grey,  purplifh  or 
black;  amorphous  and  flaty.  Anal.  Argill  25. 
Silex  60.  Magnefia  9.  Iron  6.  And  fome  pe- 
troleum. Kimvan. 

{.  Nov aculite,  Turkey  hone,  amorphous  and 
flaty. 

F.  SILEX,  is  rough  to  the  touch,  cuts  glafs,  and 
fcratches  metals  ; is  infufible,  and  infoluble  in 
moft  acids,  except  the  fluoric,  forming  Derbyfhire 
fpar ; foluble  in  alkalies,  with  the  afliftance  of  heat 
forming  glafs ; found  in  moft  ftones  that  ftrike 
fire  with  fteel. 

a.  Diamond , cryftallized  in  o&ohedrons*  and 
their  varieties;  and  in  dodecahedronsf  and  icofa- 

> 

* Oftohedrons,  ex  oxfv,  eight ; et  t^x,  bafis. 
t Dodecahedral,  ex  oxfoxx,  twelve ; ct  c^x,  balis. 

hedrons 


Iron  28. 
thering. 
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hedrons*  and  their  varieties,  indeterminate  ; found 
in  a Tandy  earth  in  the  hither  peninfula  of  India, 
in  the  ifland  of  Borneo,  and  in  the  Brazils.  Dia- 
monds are  of  a lamellated  texture,  and  may  be 
fplit  by  a blow  in  a proper  direblion  ; cut  all 
other  fubftances,  and  take  a molt  exquifite  po- 

lifh. 

b.  Sapphire  is  next  in  hardnefs  to  the  diamond ; 
the  ftone  worn  by  the  high  prieft  of  the  Jews ; of 
a fky  blue  colour,  fometimes  inclining  to  pink, 
fometimes  almoft  white,  and  then  called  lux  sap- 
phire ; it  is  found  cryftallized  in  lengthened  hexa- 
hedral  prifms  joined  bafe  tQ  bafe.  Anal.  Silex 
3 5.  Argill  58.  Carbonate  of  lime  5.  Iron  2. 
Bergman. 

1 

c.  Topaz  of  Brazily  colour  various,  the  true 
oriental  is  almoft  colourlefs,  or  pale  yellow  ; the 
Brazil  is  of  a fine,  yellow,  tranfparent  amber,  cryf- 
tallized in  tetrahedral  rhomboidal  prifms,  termi- 
nated by  tetrahedral  pyramids. 

d.  Topaz  of  Saxony , cryftallized  in  four-fided 
rhomboidal  prifms,  terminating  from  the  fides  in 
flat  four-fided  pyramids,  longitudinally  ftriated, 
and  of  a foliaceous  texture.  Anal  Silex  52.  Ar- 
gill 44.  Lime  2.  Iron  0,03.  Wiegleb. 

e.  Beryl  of  Siberia , colour  greyifh  green,  verg- 
ing on  the  apple  green,  more  rarely  bluifli  green ; 
cryftallized  in  equi-angular  hexahedral  prifms 
longitudinally  ftreaked  : becomes  eledlric  by 

* Icofahedrons,  ex  r ikocti,  viginti ; et  *^a,  bails. 

fri&ion, 
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fri&ton,  but  one  of  it’&  poles  is  attra&ive  whilft 
the  other  is  repulfive.  Anal.  Silex  61.  Ar- 
gill  29.  Calx  2.  Iron  Seven  parts  loft. 
Herman. 

f.  Rubyy  of  a crimfon,  deep  red  colour,  which  it 
retains  in  the  fire  ; cryftallized  in  o&ohedrons  and 
their  varieties,  and  double  four-fided,  feldom  fix- 
fided  pyramids.  Anal.  Silex  16.  Argill  7 6. 
Lime  1.  Iron  3.  Klaproth . 

g.  Emeraldy  Smaragdite,  of  a pure  green  colour, 
which  it  lofes  in  the  fire,  as  well  as  it's  weight ; 
cryftallized  in  hexagonal  prifms,  either  perfefil  or 
truncated  on  the  angles  or  edges,  terminating  in 
truncated  pyramids;  the  cryftals  moftly  fmooth 
on  the  furface,  Ihining  and  tranfparent  in  vari- 
ous degrees.  The  light  green- coloured  oriental 
emerald  is  reckoned  the  belt.  Anal.  Silex  24. 
Argill  60.  Lime  8.  Iron  6.  Klaproth.  The 
Smaragdite  has  been  analyfed  by  Vauquelin.  The 
Green  and  hVhite  Smaragdite  of  Corlica.  Silex 
50.  Alumine  11,  Magnefia  6.  Lime  13. 
Oxyde  of  iron  5,5.  Oxyde  of  copper  1,1.  Ox- 
yde  of  Chrome  4.  The  green  Smaragdite.  Si- 
lex 51.  Alumin  13,5.  Magnefia  5.  Lime  14,5. 
Oxyde  of  iron  8.  Oxyde  of  copper  0,5.  Oxyde 
of  Chrome  4.  The  Grey . Silex  50.  Alumine 
7.  Magnefia  8.  Lime  1 7.  Oxyde  of  iron  14,5. 

b.  Aq  ua  Mariney  Aigue  marine,  cryftallized  in 
large,  perfect,  fix-fided  prifms;  colour  of  a pale 
green  Anal.  Silex  64.  Argill  24.  Lime  8.  Iron 
1,5.  Bindheim . 

i.  Crysolite, 


/ 
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i.  Cnjsotite,  colour  yellowifh  green,  inclining 
to  yellowifh  brown  *,  cryftallized  in  hexahedral 
prifms  with  correfponding  pyramids.  Anal.  Si- 
lex  15.  Argill  64.  Lime  17.  Iron  i.  Achard. 

k.  Hyacinth , of  a peculiar  yellowifh  red ; in 
general  retain  their  colour  in  fire;  cryftallized  in 
dodecahedrons  with  unequal  rhombic  faces.  Anal. 
Silex  25.  Argill  40.  Carbonate  of  lime  20. 
Iron  13.  ' Bergman. 

9 

l.  Hyacinth  of  Vesuvius , is  generally  of  a 
deeper  colour  than  the  oriental,  and  is  lefs  hard  and 
more  fuftble.  Cryftallized  in  tetrahedral  prifms, 
truncated  at  their  angles,  terminated  by  tetrahe- 
dral pyramids,  truncated  at  their  fummits. 

m.  Olivin , found  imbodied  in  bafaltes;  of  an 
olive  green  colour ; cryftallized  in  fix,  feldom  in 
four,  fided  prifms  ; moftly  rectangular,  with  or 
without  pyramids.  The  cryftals  are  longitudinally 
ftriated ; have  a vitreous  appearance.  Anal. 
Silex  54.  Argill  40.  Iron  4.  Gmelin. 

n.  Garnet , Carbuncle,  of  a red  colour,  or 
fome  of  it’s  fhades,  a greenifh  white,  and  of  vari- 
ous degrees  of  tranfparency  ; does  not  lofe  it’s  co- 
lour in  the  fire,  but  becomes  heavier,  and  is  ftrongly 
attraded  by  the  magnet.  Cryftallized  and  pre- 
fenting  either  12  rhomboidal  planes,  or  24  trape- 
zoidal, or  3 6 planes,  of  which  12  are  rhombs,  and 
the  24  others  elongated  hexagons,  interpofed  be- 
tween thefe  rhombs,  and  fome  other  variations. 
Anal.  Silex  48.  Argill  30.  Lime  11.  Iron  10. 
Ackard. 

o.  White 


[ 120  ] 

o.  White  Garnet , Vefuvian,  always  exhibits  24 
trapezoidal  faces,  found  in  volcanic  produftions ; 
is  not  fufible  by  fire  like  the  red.  Anah  Silex 
55.  Argill  89.  Lime  6.  Bergman. 

p.  Tourmalin , of  a deep  brown,  hyacinth,  or 
green  colour  ; does  not  ftrike  fire  with  ft  eel ; can 
be  fcratched  by  a knife;  cryftallized  in  fix  or 
nine-fided  prifms,  longitudinally  ftreaked,  and  ter- 
minating in  three-fided  pyramids  with  pentagonal 
laces,.  Is  eleftric  when  heated.  Anal.  Silex 
37.  Argill  29.  Lime  15.  Iron  9.  Bergman. 

q.  Schorl , of  various  colours,  red,  black, 
greyilh  white,  but  generally  green;  fomewhat 
tranfparent;  fcratches  glafs,  and  molt  varieties 
ftrike  fire  with  fteel ; cryftallized  in  fix  or  nine- 
fided  prifms,  with  three-fided  pyramids.  Anal. 
Silex  52.  Argill  37.  Lime  5.  Magnefia  3. 
Iron  3.  Qiaptal . 

r.  Thumerstehy  Violet  fchorl,  vitreous  appear- 
ance, more  or  lefs  tranfparent;  cuts  glafs,  and 
ftrikes  fire  with  fteel ; found  in  flat  rhomboidal 
cryftals,  with  the  two  oppofite  edges  a little  trun- 
catedj  the  ftirface  of  the  fides  ftreaked,  and  the 
furface  o;  truncation  fmooth  and  fhining.  Anal. 
Silex  52.  Argill  25.  Lime  9.  Iron  9.  And 
fome  manganefe.  Klaproth. 

f.  Schorlitey  cryftallized,  indeterminate.  Anal. 
Silex  50.  Argill  50.  Klaproth. 

t.  Ruhellite , cryftallized  in  diverging  ftriated 

prifins, 

* 1 . 
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prifms,  with  trihedral  fummits.  Anal.  Silex; 
57.  Argiil  35.  Oxyde  of  iron  and  manganefe 

5.  Bindheim . 

u.  Amethyst , cryftallized  in  hexahedral  prifms, 
with  correfponding  pyramids  ; of  various  degrees 
of  tranfparency,  and  colour.  Anal.  Silex  30. 
Argiil  60.  Lime  22.  Iron  1,66.  Achard . 

v.  Quartz,  cryftallized  in  double  hexahedral 
pyramids,  with  or  without  an  intermediate  prifm  ; 
of  various  fhapes  ; ftrikes  fire  with  fteel ; is  folu- 
ble  in  fluoric,  but  not  in  nitric  or  muriatic  acid ; 
Anal.  Silex  93.  Argiil  6.  Lime  1.  Bergman. 

w.  Prase , of  a leek  green  colour  ; cryftallized 
in  fix-fided  prifms,  acuminated  by  fix  faces,  pro- 
ceeding from  the  fides  of  the  prifms. 

x.  Elastic  Quartzy  amorphous,  angular.  Anal. 

Silex  0,965.  Argiil  0,025.  ^ron  Klaproth , 

y.  Ohsidiany  Iceland  Agate,  of  a greyifh  or 
blackifh  colour  ; found  in  irregular  fhaped  pie- 
ces. Anal.  Silex  69.  Argiil  22.  Iron  0,009. 
Bergman. 

z.  Calcedonyy  Cornelian,  Agate,  called  Cal- 
cedon,  from  the  name  of  a place;  dfually  found 
In  folid  maffes,  of  a globular,  kidney-like,  or  fta- 
la&ical  figure,  or  in  the  ftate  of  pebbles ; fome- 
times  filiform,  tabular  or  cellular;  of  a greyifh, 
yellowifh,  white,  or  milk  white  colour.  Anal. 
Silex  84.  Argiil  *6.  Bergman • 

v R - a a.  Chryso - 


/ 
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a a.  Chrysoprase,  of  a green,  or  greenifh  white 
colour  ; found  in  folid  maffes,  and  breaks  with 
an  even  furfacc,  having  a dull  appearance  ; does 
not  ftrike  fire  with  heel.  Anal.  Silex  0,96. 
Oxyde  of  Nickel  o>ot.  Lime  0,0083.  Argill 
0,0083.  Oxyde  of  iron  0,0083.  Klaproth. 

b b.  Hyalite , amorphous,  lamellar,  compaft, 
colour  pure  white,  fraflure  even,  lamellated, 
fometimes  conchoidal.  Anal.  57.  Argill  18. 
Lime  15.  And  a very  little  iron.  Link. 

c c.  Opal,  Semi-opal,  hard  and  femi-trar.fpa- 
rent ; reflefts  the  light  in  various  hues;  found  of 
a milk  white,  bluifh  white  and  greenifh  colour, 
rarely  purple  ; takes  a fine  polifh,  but  is  not  fo 
hard  as  to  ftrike  fire  with  fteel.  Anal.  Silex 
98,75.  Argill  0,01.  Oxyde  of  iron  0,01.  Klap- 
roth. Of  this  clafs  are  Hydrophanes , which  be- 
come tranfparent  by  placing  them  in  water. 

d d.  Pitchslone , cryftallized  in  hexahedral 
prifms  with  trihedral  pyramids  j it’s  various  co- 
lours are  white,  yellow,  brown,  greenifh,  feldom 
tranfparent;  fcratches  glafs.  Anal.  Silex  73 ; 
Argill  18.  Iron  00,58.  PViegleh. 

e e.  Cats-eye , amorphous,  compact,  colour 
greyifh  white,  yellowifh  or  reddifh  brown,  or 
ftriped  with  thefe  colours,  particularly  when  po- 
lifhed.  Found  in  blunt  or  rounded  fragments, 
and  comes  from  Ceylon. 

ff.  Flint , ftrikes  fire  with  fteel,  generally  of  a 
•*.  " yellowifh 


s • 


yellowiih  fmoke  grey,  or  black  grey  colour ; 
cryftallized  in  double  trihedral  pyramids  ; in 
maftes  of  various  fizes,  in  ftrata  of  chalk  ; when 
broken,  exhibits  a conchoidal  furface,  and  the 
fragments  are  fharp  edged,  but  of  an  indetermi- 
nate fhape  ; femi-tranfparent.  Anal . Silex  6o. 
Argill  18.  Lime  2.  JViegleb. 

g g.  Hornstoney  Siliceous  Schistus , or  Basanite , 
Hornslate.  Petrosilex.  Cryftallized  in  bexahe- 
dral  prifms,  with  or  without  pyramids,  in  double 
trihedral  pyramids,  in  cubes ; amorphous,  com-r 
pad;  flaty  ; colour  various,  yellowifh  white,  blu- 
i(h,  pearl,  green  inclining  to  red,  brownifh,  rofe 
colour,  blackiftl  brown.  Anal.  Hornstone.  Silex 

72.  Argill  22,  Carbonate  of  lime  6.  Kiriuan. 
Basanite.  Silex  73.  Lime  10.  Magnefta  0,046. 
Iron  3.  Coal  5.  * Weigleb.  Hornslate . Silex 

73.  Argill  £4.  Iron  3.  Wiegleb. 

h h.  JaspeTy  Egyptian  Pebbley  found  in  irregu- 
lar hexahedral  prifms ; amorphous,  in  large  maf- 
fes and  nodules,  and  of  all  colours.  Anal.  Silex 
54.  Argill  30.  Iron  16.  Delametherie. 

i i.  Porcelanitey  Porcelain  Jafper,  of  a pearl 
grey,  or  lavender  blue  colour ; found  in  compaft 
layers.  It’s  furface,  when  newly  broken,  is  a little 
fkinny  and  gibbous. 

k k.  Heliotr opium , Bloodstone , of  a leek  green 
colour,  with  blood-red  fpots  or  veins ; is  femi- 
tranfparent  ; exhibits  a conchoidal  furface  when 
broken. 

R 2 
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It  may  be  obferved  that  Agates  do  not  form  a 
diftinft  fpecies  of  done,  but  confift  of  quartz, 
cryftal,  hornftone,  flint,  calcedony,  amethyft,  jal- 
per,  cornelian,  heliotropium,  jade.  Sec.  in  various 
combinations,  and  may  be  exhibited  in  the  fol- 
lowing manner,  from  Kirwan. 


The  clear  pellucid  white  de- 


notes 

The  yellowifh  white 
The  greyifh  white  *. 

The  milk  white 
The  yellowifh  grey 
The  fmoke  grey 
The  pearl  grey 
The  greenifh  grey 
-The  bluifh  grey 
The  honey  yellow 
The  yellow 
The  ochre  yellow 
The  orange  yellow 
The  yellowifh  brown 
The  reddifh  brown 
The  flefh  red 
The  blood  red 
The  brick  red 
The  violet  blue  , - 
The  biownifh  green 
The  leek  green,  and  feeling 
fomewhat  greafy 


cryftal  or  quartz, 
amethyft,  calcedony; 
quartz  ; 

jafper,  amethyft ; 
quartz,  flint; 
calcedony,  flint; 
calcedony ; 
calcedony,  jafper; 
calcedony. 
flint,  jafper ; 
jafper; 
calcedony ; 
calcedony ; 
cornelian ; 
hornftone,  cornelian 
cornelian ; 
jafper,  cornelian; 
jafper. 
amethyft ; 
heliotropium  ; 

jade. 


H.  Feltspar , Adularia , or  Moonftone,  cryftal- 
lized  in  tetrahedral  prifms,  truncated  obliquely, 

and 


/ 
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and  their  varieties ; tranfparent ; fliining  lamella?, 
placed  one  over  the  other,  often  in  an  irregular 
manner;  but  it’s  figure  approaches  always  either, 
to  the  cubical  or  rhomboidal.  Anal.  Silex  62. 
Argill  17.  , Lime  6,5.  Barofelenite  2.  Mag- 
nefia  6.  Iron  1,4.  JVestrumb. 

m m.  Common  Feltspar , of  a pale  flefh  colour, 
yellowifh,  grey,  milk  white  ; rarely  of  a vivid 
green  or  bluifh  colour;  opaque,  compaft,  ftrikes 
fire  with  fteel.  Anal.  Silex,  argill,  with  lime 
and  magnefia,  or  baryte.  Kiriuan.  Silex  62,83. 
Alumine  17,002.  Lime  3.  Oxyde  of  iron  1. 
Lofs.  16,015.  Vauquelin . 

n n.  Labrador  Feltspar , amorphous,  foliated, 
oT  various  hues,  light  or  deep  grey,  but  when  heldk 
in  certain  dire&ions  to  the  light,  reflefils  Lazuli- 
blue,  green,  and  lemon  yellow,  coppery  or  violet 
colour,  the  furface  fliining,  texture  foliated,  frag- 
ments rhomboidal.  Anal . Silex  69.  Argill  13. 
Sulphate  of  lime  12.  Oxyde  of  copper  0,7.  Ox- 
yde of  iron  0,04.  Bindheim. 

o o.  Argentine  Feltspary  cryflallized,  as  com- 
mon feltfpar ; amorphous,  foliated.  Anal.  Silex 
46.  Argill  36.  Oxyde  of  iron  16.  Dodun. 

1 

p p.  Staurolite , cryflallized  in  tetrahedral 
prifms,  with  tetrahedral  pyramids,  either  fingle,  or 
crofling  each  other  at  right  angles.  Anal.  Silex 
44.  Argill  20.  Baryte  20.  Water  16.  Wes* 
trumb. 


q q.  Lapis 
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q q.  Lapis  Lazuli , is  opaque,  comparand  never 
found  cryftallized;  amorphous,  feldom  pure-  of 
a fky-blue  colour,  which  it  retains  in  the  fire  for 
a long  time,  but  at  length  becomes  brown.  Anal. 
Silex,  lime,  fulphate  of  lime,  and  iron.  Mar  gruff. 

r r.  Prehnite , fo  called  by  Werner,  after  Capt. 
Prehn,  who  brought  it  firft  to  Europe  from  the 
Cape  in  1783-  Cryftallized  in  tetrahedral  prifms; 
indeterminate  ; amorphous,  foliated  ; femi-tranf- 
parent  and  brittle ; furface  fhining,  with  a lamel- 
lated,  or  fibrous  texture  ; of  a greenifh  grey  co- 
lour. Anal.  Silex  44.  Argill  30.  Lime  18. 
Iron  5.  Water  and  air  2.  Klaproth. 

f f.  Adelite,  of  particular  fhapes,  tuberous. 
Anal.  Silex  62  to  69.  Argill  18  to  20.  Lime 
8 to  16.  Water  3 to  4.  Bergman. 

tt.  Zeolite,  opaque,  feldom  femi-tranfparent ; 
bard,  but  rarely  fo  hard  as  to  ftrike  fire  with 
ft  eel ; of  a pale  green,  filver  white  and  honey  co- 
lour, fometimes  of  a bluifh  or  coppery  hue ; cryftal- 
lized in  cubes.;  it  is  found  compaB:,  fibrous,  radi- 
ated, lamellated,  uniform,  ftala&ical,  in  drops, 
and  of  a capillary  fhape,  in  which  it  is  very  beau- 
tiful ; in  fix-fided  and  flat  prifms.  Anal.  Silex 
50.  Argill  20.  Lime  8.  Water  22.  Pelletier* 

uu.  Siliceous  Spar , cryftallized  in  tetrahedral, 
and  in  hexahedral  prifms.  Anal.  Silex  61,1. 
Lime  21,7,  Argill  6,6..  Magnefia  5.  Oxyde  of 
iron  1,3.  Water  33.  Bindheim . 


v v.  Rose 


I 
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v v.  Rose  Spar,  Red  Stone,  cryftallized,  inde- 
terminate ; amorphous,  thick  foliated. 

C.  ADAAL4NTINE  EARTH , or  CORUN- 
DUM, difcovered  by  Klaproth,  in  adamantine  o t 
diamond  fpar. 

X “ % 

a.  Adamantine  Spar , of  a greyifh  colour,  in- 
clining to  greenilh  white,  chocolate  brown,  &c. 
cuts  glafs,  and  fcratches  other  gems ; ftrikes  fire 
with  Heel ; is  not  affefted  by  fulphuric,  nitric,  or 
marine  acid  ; exhibits  fix-fided  fhort  rhomboidal 
prifms,  rounded  on  the  top,  of  a lamellated  tex- 
ture, filming  in  certain  directions.  Anal.  Ada- 
mantine 68.  Silex  31,5.  Iron  and  nickel  00,05, 
Klaproth. 


Corundum  of  China,  of  Peninfula  of  India. 


Argillaceous  earth 

89,50 

— 

84,0 

Siliceous  earth 

5>  5° 

— 

6,50 

Oxyde  of  iron 

D25 

— 

7>5° 

Lofs  — 

3 »75 

— 

2,0 

100,0 

1 

100,0 

Chs. 

Greville. 

H.  JARGON  EARTH , difcovered  by  Klap- 
roth, in  the  {tone  called  jargon,  or  zirgon,  of 
Ceylon.  > 


a.  Jargon , cryftallized  in  fhort  tetrahedral 
prifms,  with  tetrahedral  pyramids ; indeterminate; 
in  fmall  grains,  and  fraall  flat  pebbles ; fcratches 

glafs ; 
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glafs : bears  a greater  heat  than  the  diamond  be- 
fore it  is  confumed.  Aval . Jargon  earth  68. 

Silex  31..  Iron  and  nickel  5.  Klaproth. 

I.  SIDNEIAN  EARTH,  difcovered  by  Wedge- 
wood  ; it  is  contained  in  a compound  fubltance  from 
Sidney  Cove  in  South  Wales;  confiding  of  fine 
white  fand,  fome  colourlefs  mica,  a few  black  par- 
ticles refembling  black  lead,  and  a white  argilla- 
ceous earth,  and  from  which  the  new  earth  is  ex- 
tracted by  the  marine  acid. 

, , ' , . . : j ■ ' 

a.  Sidneia , amorphous,  loofe.  Wedgewood. 

II.  Mixed. 

A.  CALCAREOUS.  Calcareous  earth,  in 
it’s  mod  common  date, is  called  Jimedone,  or  fpar ; 
it  is  in  this  date  that  it  is  combined  with  a peculiar 
acid,  expellable  by  heat,  and  hence  called  aerial 
acid,  fixed  air,  or  carbonic  acid ; it  effervefces 
with  acids  in  general : it’s  more  mixed  date  is 
now  confidered, 

a.  Marl , Argillo-Calcite,  femi- indurated  or 
earthy  form,  of  a yellowifh  grey,  or  yellowifh 
white  colour]  loofe  texture,  ftrongly  effervefces 
with  acids;  in  water  foon  falls  into  powder.  In 
a dony  or  indurated  date,  fraCture  earthy,  fome- 
times  fplintery,  or  conchoidal,  frequently  daty  ; 
colour  various,  yellow,  grey,  brown  or  bluifh, 
Afial . Carbonate  of  lime  60  to  80.  Remainder 
^rgill ; and  filex.  Kirwan . In  it’s  dony  or  in- 
durated 
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durated  date,  colour  yellow,  grey,  brown,  or 
bluifh  ; texture  fplintery  or  conchoidal,  frequent- 
ly flaty  j penetrated  by  bimipeq,  fulphur,  and  py- 
rites. Kirwan, 

b.  Limestone  with  argyllite. 

c.  Siliceous  Limestone . 

d.  Ferruginous  Limestone . 

e.  Gypsum  ivith  Calcareous  Spar ; Gypfum  is 
frequently  penetrated  with  this  fpar,  fwineftone, 
fandftone,  and  perhaps  with  ftrontian ; which 
caufe  a change  in  it’s  hardnefs  and  gravity,  and 
of  colour  from  blackifh  to  whitifh  grey. 

f.  Gypsum  ivith  Marl;  fometimes  difguifed  with 
iron  ; colour  reddifh  brown,  and  reddiflr  black ; 
effervefces  with  acids ; gives  a red  ftreak. 

B.  MAGNESIAN. 

a.  Calciferous  Ashestinite. 

b.  Steatite  with  ArgilL 

c.  Serpentine  with  Hornblende, 

d.  Siliciferous  Potstone ; bluifh  black,  mixed, 
with  white ; it’s  fra&ure  uneven,  partly  fplintery, 
partly  flaty ; the  quartz  in  many  parts  vifible  it* 
the  veins. 

e,  Ferrugi - 
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e.  Ferruginous  Steatite. 

C.  ARGILLACEOUS. 

a.  Calciferous  Argillite ; colour  dark,  blackifh, 
or  bluifh  grey,  or  grey  with  black  or  deep  blue 
blotches,  or  reddifh  or  yellowifh  grey  ; more  rarely 
greenifh- grey ; frablure  flaty,  but  of  Angle  lami- 
nae, fplintery,  or  conchoidal. 

b.  Talcose  Argillite  ; colour  whitifh,  or  -bluifh, 
or  greenifh  grey ; often  invefted  with  foliated  fte- 
atites ; found  in  large  mafles;  fra&ure  flaty,  curved. 

c.  Siliciferous  Argillite;  penetrated  with  filice- 
ous  fchiftus,  fand,  jafper,  bafanite,  or  quartz; 
colour  dark,  blackifh,  or  bluifh  grey,  rarely 
greenifh  grey;  frablure  flaty,  but  of  Angle  lami- 
nae ; fplintery,  or  conchoidal. 

d.  Ferruginous  Argillite ; penetrated  with  calces 
of  iron,  of  a bluifh  brown  colour  ; externally,  it 
has  fome  luftre ; internally,  none;  fomewhat  of 
a ftriated,  as  well  as  of  a flaty  appearance. 

e.  Hornblende  with  Garnet;  of  a dark  greenifh 
red,  or  reddifh  dark  green,  according  to  the  pro- 
portion of  garnet;  frabture  earthy,  or  fine  fplin- 
tery.  :.m 

f.  Hornblende  Slate  with  Talc  »r  Mica;  co- 
lour greenifh  grey  ; frablure  flaty,  and  thin,  the 
laminae  not  eafily  feparable ; found  in  great  plenty 

at 
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at  Holyhead,  and  has  for  the  moft  part  thick  lay- 
ers of  quartz  intercepted  between  it’s  laminae. 

g.  Hornblende  Slate  with  Quartz ; colour  ochre 
yellow,  with  black  fhining  ftreaks  of  hornblende  ; 
fraBure  fchiftofe;  feels  fandy ; refembles  gneifs; 
the  yellow  colour  feems  to  proceed  from  a ferru- 
ginous quartz. 

h.  Trap  with  Hornblende ; colour  bluifh,  or 
greenifh  black ; fraBure  fine  fplintery ; contains 
fome  grains  of  magnetic  ironftone. 

i.  Trap  with  Mullen;  colour  greyifh  black,  with 
a fhade  of  red,  fraBure  uneven  and  fine  fplintery. 

k.  Trap  with  Krag ; colour  greyifh  black,  with 
a fhade  of  red ; fraBure  uneven  and  fine  fplintery. 

l.  Silicif crons  Trap  ; colour  blackifh  grey,  or 

dark  iron  grey,  with  numerous  rounded  white 
fpecks,  as  fmall  as  the  point  of  a pin;  it  is  alfo 
full  of  rifts,  and  thefe  exhibit  a bluifh  or  reddifh 
ferruginous  illinition ; fraBure  uneven  and  fplin- 
tery. '• 

m.  Ferruginous  Clays ; fome  are  fo  penetrated 
with  calces  of  iron,  as  fcarcely  to  indicate  a flaty 
texture;  colour  bluifh  brown;  externally  fome 
luftre  ; internally  none;  readily  imbibes  water. 

n.  Mullen  with  Asbestinite ; colour  of  a red- 
difh grey  when  krft  broken,- with  very  little  luf- 
tre ; fraBure  uneven  and  earthy. 

S 2 
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D.  SILICEOUS. 

- * j ' * ■ 

a.  Earthy  Quartz  ; ftru&ure  loofe  as  that  of 
mofs,  which  it  refembles ; exceedingly  brittle, 
and  light  as  pumice;  colour  white,  greyifh,  and 
dark. 

b.  Ferruginous  Quartz ; hard,  fra&ure  fplin- 
tery ; colour  brown,  or  brownifh  purple ; fome- 
times  fchiftofe,  fometimes  of  the  texture  of  mofs. 

c.  Earthy  Quhm  with  Actinolite ; greenifh  grey 
colour,  with  yellowifh  green  lumps,  and  fpecks 
and  blotches  of  fed;  fracture  fplintery  and  un- 
even. 

d.  Earthy  Hornstonc,  refembles  earthy  quartz, 
but  of  a finer  and  clofer  grain;  colour  reddifh 
grey  mixed  with  green,  brownifh  or  blackifli ; 
ftru&ure  thick  flaty ; fracture  fplintery. 

e.  Ferruginous  Hornstone ; hard  and  clofe 
grained,  colour  reddifh  brown;  gives  a pale  red 
ftreafc.  ' * 

f.  Siliceous  Schistus  with  Limestone  ; of  a dark 
yellowifh  grey  colour;  frafture  fplintery ; the 
grain  very  fine  and  clofe. 

g.  Siliceous  Schistus  with  Argillite;  colour 
light  bluifh  grey  or  purplifh  grey  ; frafture  fine 
fplintery  ; in  the  grofs,  flaty. 


h.  Siliceous 
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h.  Siliceous  Schistus  with  Mullen  ; colour  blu- 
ifh  grey,  it’s  furface  often  ftained  reddifh  or  yel- 
lowifh  brown  ; fra&ure  fine,  fplintery,  and  uneven. 

i.  Pitchstone  ivith  Oped ; of  a pearl  grey,  refem- 
bling  porcelanite;  penetrated  with  lumps  of  opal; 
brittle ; imbibe^ water  flowly ; decrepitates  ftrongly 
by  heat,  and  then  whitens,  and  remains  in  a loofe 
powder. 

III.  A GGREGATED. 

A.  CALCAREOUS. 

a.  Calcareous  Sandstone  ; cryftallized  in  rhom- 
boids ; amorphous  ; colour  generally  white  or 
grey,  or  yellowifli  white ; furface  rough  ; fra6lure 
earthy  or  flaty  ; often  fpangled  with  mica.  Anal . 
Carbonate  of  lime  37,5.  Silex  62,5.  Lassone „ 

b.  Calcareous  Breccia  ; confiding  of  fragments 
of  marble  in  a calcareous  cement. 

B.  MAGNESIAN. 

a.  Potstone  Porphyry  amorphous, undulatingly 
foliated ; greenifh,  reddifh,  or  yellowifh  grey  ; 
or  fpeckled  earth ; red  or  leek  green;  containing 
potflone  and  feltfpar. 

b.  Serpentine  Vorphyry  ; amorphous,  compaft ; 
dark  or  olive  green,  grey,  or  reddifh;  fra&ure 
fplintery;  found  near  Florence,  containing  fer- 
pentine  and  feltfpar. 


C.  ARGIL- 
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C.  ARGILLACEOUS. 

a.  Argillaceous  Sandstone ; amorphous,  flaty, 
and  compact;  does  not  effervefce  withacids;  often 
fh,ot  through  with  mica ; make  mill-ftones,  fliter- 
ing-ftones,  and  coarfe  whetftones ; compofed  of 
argillaceous  cement,  with  fragments  of  quartz, 
feltfpar,  and  flint. 

b.  Ruddle  Stone ; amorphous,  flaty,  and  com- 
, pad;  containing  argillaceous  cement,  with  quartz, 

filiceous  fchiltus,  or  hornftone  and  argillite. 

c.  Argillaceous  Porphyry  ; amorphous ; con- 
tains feltfpar  in  indurated  clay  ; hornblende,  trap, 
wakken,  mullen,  krag,  or  argillite. 

d.  Ami gdaloid ; amorphous  ; containing  round- 
ed maffes  of  calcedony,  agate,  zeolite,  calcareous 
fpar,  lithormaga,  fteatite,  green  earth,  &c.  in  an 
argillaceous  bafis. 

e.  Schistose  Mica;  amorphous,  flaty;  con- 
tains mica  and  quartz. 

D.  SILICEOUS. 

a.  Granite  ; amorphous,  compact,  flaty  ; chiefly 
compofed  of  quartz,  feltfpar,  and  mica;  the  corn- 
pad  parts  generally  irregularly  mixed,  and  of  va- 
rious fizes. 

b.  Sienite ; amorphous,  compact,  flaty;  com- 
pofed of  quartz,  feltfpar,  and  hornblende;  or  of 

quartz, 
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quartz,  feltfpar,  hornblende,  and  mica;  fomc- 
times  found  flaty. 

c.  Granatine ; compofed  of  quartz,  feltfpar, 
fchorl  ; quartz,  feltfpar,  garnet ; Sec.  Sec.  Sec. 

Saussure. 

d.  Granitell;  or  Grunden ; amorphous;  com- 
pofed of  quartz,  feltfpar ; quartz,  fchorl ; quartz, 
mica,  &c.  Kirwan . 

e.  Granalite ; amorphous;  compofed  of  quartz, 
feltfpar,  mica,  fchorl ; quartz,  feltfpar,  mica,  de- 
atite,  &c. 

f.  Gneiss ; amorphous  *,  flaty,  fibrous,  lamel- 
lated;  contains  quartz,  feltfpar,  and  mica.  Wer- 
ner. Saussure. 

g.  Siliceous  Porphyry ; amorphous ; compaft, 
flaty  ; confiding  of  cryftals  of  feltfpar  in  a bafis 
of  jafper,  hornflone,  pitchftone,  obfidian,  filiceous 
fchiftus,  fchiftofe  hornblende  or  feltfpar. 

h.  Pudding  Stone ; amorphous;  confiding  of 
rounded  pebbles  in  a filiceous  cement. 

i.  Siliceous  Sandstone ; amorphous;  the  grains 
often  (lightly  compared  together,  and  eafily 
breaking  into  fand;  of  this  kind  is  Salindre,  con- 

ding  of  calcareous  grains,  inferted  in  a filiceous 
cement. 

k.  Siliceous  Breccia ; amorphous ; confiding 
of  angular  fragments  of  filiceous  flones  in  a lili- 
ceous  cement. 


CLASS 
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CLAS  S III. 

( 

METALS. 


r | 'HE  moft  ponderous  of  all  mineral  bodies, 
fulible,  but  refuming  their  original  proper- 
ties when  cold,  even  after  calcination,  by  the  ad- 
dition of  inflammable  matter,  or  oxygen  gas : in 
their  pureft  metallic  ftate,  they  poffefs  neither 
tafte  nor  fmell.  There  are  23  metals  with  which 
we  are  acquainted,  of  thefe  8 are  conlidered 
as  duftile,  or  entire  metals ; and  15  as  fragile 
or  femi-metals ; of  the  former  are,  1.  Platina.  2. 
Gold.  3.  Quickfilver  or  Mercury.  4,  Silver. 
5.  Lead.  6.  Copper.  7.  Iron,  8.  Tin.  Of 
the  fragile  are,  1.  Bifmuth.  2.  Nickel.  3.  Arfe- 
nic.  4.  Cobalt.  5.  Zinc.  6.  Antimony.  7. 
Manganefe.  8.  Scheele,  Wolfram,  or  Tungften. 
9.  Uranite.  10.  Molybdena.  11.  Menacha- 
nite.  12.  Sylvanite.  13.  Titanite.  14.  Chrome. 
15.  Tellurium. 

From  recent  experiments  made  on  the  Carbo- 
nates of  Barytes,  Magnefia,  and  Chalk,  three  new 
metals  are  fuppofed  to  exift,  which  Mr.  Tondi, 
the  difcoverer,  has  named  B arbonum,  Austrum, 
and  Partkemim ; for  which  Mr.  Kerr  would  fub- 
ftitute  the  names  of  Barytum , Magnesium , and 

Calcum , 
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Cal  cam  > as  more  confiftent  with  the  new  chemical 
nomenclature;  but  further  experiments  are  re- 
quifite  to  determine  the  truth  of  thofe  already 
made,  as  they  are  doubted  by  fome  eminent  che- 
mifts. 

r « • , , ■ i 1 • i • • ‘4 

« 

I.  Ductile. 

A.  PLATINA,  Plata  Silver,  or  Platina  de 
Pinto ; found  only  in  Spanilh  America  in  fmall 
grains  among  the  gold  mines  there  ; intro- 
duced into  England  in  the  year  1749  It  is  urn- 
ally  united  with  iron,  and  in  it’s  crude  ftate  is  18 
times  heavier  than  water,  and  when  pure  is  hea- 
vier than  gold,  it’s  fpecific  gravity  being  21^. 
With  a ftrong  white  heat  it’s  parts  will  adhere 
together  by  hammering.  The  belt  folvent  is 
aqua  regia,  compofed  of  equal  parts  of  the  ni- 
trous and  marine  acids. 

V 

B.  GOLD  is  a yellow  metal,  19  times  heavier 
than  water ; unalterable  by  air,  or  fire ; foluble 
in  aqua  regia,  compofed  of  three  parts  of  nitrous 
and  one  of  marine  acid,  and  may  be  precipitated 
by  various  fubftances  ; lime  and  magnefia  pre- 
cipitate it  in  the  form  of  a yellow  powder;  the 
nut-gall  precipitates  it  of  a reddifh  colour  ; the 
volatile  alkali  of  a brown,  yellow,  or  orange  co- 
lour, known  by  the  name  of  fulminating  gold, 
and  this  powder  weighs  a fourth  more  than  the 
gold  made  ufe  of ; liver  of  fulphur  precipitates 

T it. 
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it,  by  the  alkali  uniting  with  the  acid,  when  it 
falls  down  combined  with  the  fulphur  ; lead, 
iron,  and  filver  precipitate  it  of  a deep  and  dull 
purple  colour  ; copper  and  iron  throw  it  down  in 
it’s  metallic  Hate.  A plate  of  tin  immerfed  in  a, 
folution  of  gold,  affords  a purple  powder,  called 
the  purple  powder  of  Caffius,  which  is  ufed  to, 
paint  in  enamel.  Moil  metals  unite  with  gold  in 
fulion,  hence  it  is  generally  found  alloyed  with 
filver,  popper,  iron,  or  other  metals. 

a.  Native  Gold;  found  in  it’s  metallic  ffate, 
pryftallized  with  filver,  copper,  or  iron. 

b.  Grey  Ore ; combined  with  fulphur,  antimo- 
ny, arfenic,  lead,  iron,  and  filver.  Born. 

c.  White  Ore ; combined  with  filver,  bifmutff, 
and  fulphur. 

The  largeft  quantities  of  gold  are  brought  from 
the  Brazils  and  the  Spanifh  Weft  Indies.  This 
metal  is  found  alfo  in  Hungary,  Tranfylvania,  and 
in  many  other  parts  of  Europe,  in  red,  yellow, 
black,  or  iron-coloured  fands;  it  is  met  with 
likewife  in  fome  rivers,  as  the  Tagus,  Ganges, 
Rhine,  Saale,  Niger,  Danube,  &c.  called  river, 
'walh-gold,  or  gold-duft. 

C.  QUICKSILVER. 

QUICKSILVER,  or  Mercury ; the  moft  fluid 
of  all  metals,  not  taking  a folid  ftate  until  cooled 

to 
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to  the  2gth  degree  below  o on  Fahrenheit’s  ther- 
mometer, when  it  becomes  malleable;  it  is  14 
times  heavier  than  water,  eafily  divifihle  and  eva- 
porates  in  a heat  below  ignition  ; rapidly  foluble 
in  the  nitrous  acid.  Mercury  is  foiind  in  Hun- 
gary, Tranfyl vania,  Carinthia,  Bohemia,  France, 
Spain,  Sweden,  Peru,  and  probably  in  the  Ealt 
Indies  and  Japan; 

a.  Native  Quicksilver  ; fluid,  or  inter fperfed ; 
fometimcs  called  virgin  mercury. 

b.  Amalgamized  Mercury,  alloyed  with  filver  ; 
found  on  Mofchellandfberg  and  StahlBerg  in 
Deuxpon’ts,  near  Sahlberg  in  Sweden,  near  Zlana 
in  Hungary,  chiefly  on  a grey  indurated  clay. 

c.  Cinnabar',  combined  with  fulphur,  in  vari- 
ous forms,  fcaly,  granular,  indeterminate. 

d.  Hepatic  Ore',  Mercury  combined  with  ful- 
phuret  of  potafh  or  foda. 

’■  t 

e.  Cupreous  Mercury  ; Quickfilver  combined 
with  copper,  chiefly  on  lapis  ollaris  and  quartz. 
Found  in  the  mines  near  Mofchellandfberg. 

D.  SILVER. 

SILVER;  when  pure,  is  it  times  heavier  than 
water;  the  whitefl  of  all  metals;  harder,  but  lefs 
malleable  than  gold ; foluble  in  the  nitrous  and 
vitriolic  acids.  Silver  is  found  in  all  countries, 
but  moft  plentifully  in  Peru  and  Potofi. 

T 2 a.  Native 
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a.  Native  Silver ; found  generally  of  about  16 
carats  ftandard. 

b Arsenical  Silver  ; cryftallized  with  arfenic 
and  iron. 

c.  Horn  Silver  ; refembling  refin  in  colour,  con- 
taining muriatic  acid,  fulphuric  acid,  iron,  argill, 
and  lime. 

d.  Vitreous  Silver.,  or  Glafs  filver  ore,  of  a dark 
colour  like  lead  ore,  contains  fulphur,  is  du&ile. 

' , • , * * « ' ' { ,i ' i * t . f . ■ 

e.  Brittle  Vitreous  Ore,  contains  iron,  antimo- 
ny, fulphur,  copper  and  arfenic. 

f.  Red  Silver  Ore ; a brittle  red-coloured  ore, 
containing  regulus  of  antimony  and  fulphur,  and 
fulphuric  acid.  The  filver  is  in  proportion  of  6 2 
to  100.  Klaproth . 

g.  White  Silver  Ore ; combined  with  lead, 
antimony,  fulphur,  iron,  filex,  argill;  of  a light 
grey  colour,  and  of  a dull  fteel-grained  texture. 

2 ■ 1 . t 1 j ’ 

E.  LEAD. 

LEAD  is  above  n times  heavier  than  water, 
unfonorous,  malleable,  and  very  fufrble,  foluble 
in  all  acids  and  alkaline  folutions.  It  yields  an 
oxyde  more  vitrffiable  than  the  oxyde  of  any 
other  metal,  and  a glafs  of  a topaz-yellow  colour. 


a.  Native 
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a." 'Native  Lead ; found  in  Poland,  Silefia,  near 
Karthen,  and  in  Monmouthfhire ; alfo  in  Carin- 
thia,  in  Vivarais. 

(a.)  2.  Native  Oxyde  of  Lead ; cryftallized  in 
various  forms;  compaft,  or  pulverulent  dual. 
Lead  36.  Oxygen  37.  Iron  24.  Argill  2. 
Mac  quart. 

(a.)  3.  Molybdate  of  Lead ; cryftallized  in  red- 
angular  tables  and  their  modifications. 


b.  Lead  Amalgam ; or  lead  combined  with 
mercury. 

c.  Red  Lead  Ore,  or  Ferruginous  oxyde  of 
lead;  refembling  arfenic  or  realgar;  cryftallized, 
fhinmg,  ftriated  on  the  furface ; femi-tranfparent. 


d.  White  Opaque  Lead  Ore,  or  Native  White 
Lead  ; of  a yellowifti  or  greyilh  colour.  Found  at 
Blegberg. 


c. 
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White  Carbonate 
of  Lead , 


Chalk  of  lead. 
Spathofe  lead. 
Mephite  of  lead. 


Spathofe  lead  ore.  White  tranfparent  lead  ore, 
or  White  lead  fpar;  colour  white  or  co,Iourlefs,ufu-. 
ally  mixed  with  calcareous  earth  or  clay.  Found 
near  Frieburg,  Marienberg,  in  Siberia,  Bohemia, 
Hungary,  Tipperary  in  Ireland,  and  lead  hills  in 
Scotland.  Anal.  Lead  80.  Carbonic  acid  16, 
with  fome  lime  and  argill.  Westrumb. 


f.  Black 


' C 142  ] 

f.  Black  Lead  Spar ; of  a yellowifh  green,  or 
verdegris  colour ; of  a truncated  hexahedron 
form ; found  on  the  lead-hills. 

g.  Brown  Lead  Ore ; of  a reddifh  brown  co- 
lour, in  four-fided  prifmsj  found,  in  Tipperary, 
alfo  at  Zfchopau, 

h.  Native  Glass  of  Lead;  depofited  upon  cal- 
careous fpar,  refembling  mica  ; found  atBergmanf- 
torff,  near  Zellerfeld,  on  the  Harz. 

i.  Antimonial  Lead  Ore ; of  an  iron  grey  co- 
lour. Found  at  Sahlberg  in  Sweden,  in  Siberia 
at  Lautenthal  on  the  Harz ; and  in  Hungary. 
Anal  Leetd  40,50.  Antimony  8*16*  With  fome 
filver. 

k.  Galena  ; Sulphuret  of  Lead,  or  Sulphurated 
lead  ore;  one  of  the  moft  common  lead  ores,  com- 
bined with  fulphur,  fometimes  filver,  iron  and  an- 
timony ; it’s  matrix  is  generally  heavy  fpar,  flu- 
or,  quartz,  coal,  fpathofe  Iron  ore,  fchiftus  and 
gneifs.  Found  at  JBleyftedt  in  Bohemia,  Freiberg 
in  Saxony;  Siberia,  Sahlberg  in  Sweden,  a:nd  ini 
Derbyfhire.  Anal . Lead  77.  Sulphur  20.  Sil- 
ver 1.  Kinvan . 

l.  Pyritical  Lead  Ore;  combined  with  martial 
pyrites. 

m.  Sulphate  of  Lead,  Vitriol  of  Lead;  found 

in 
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In  o&ohedrons,  and  their  modifications ; of  a yel- 
lowifh  brown  colour ; matrix  upon  a ferruginous 
quartz  or  fchiftus.  Found  in  Anglefea,  Wales; 
and  near  Strontian,  Scotland. 

n.  Phosphorated  Lead  Ore ; lead  combined 
with  phofphoric  acid;  Ihining,  femi-trani parent  ; 
found  near  Freiberg,  Zfchoapau,  Johanngeorgen- 
fladt,  Zellerfe'ld,  and  in  the  lead  hills,  Scotland. 

o.  Yellow  Lead  Ore',  or  lead  combined  with 
acid  of  Tungften;  yellow  or  orange  coloured  la- 
mellated,  femi  tranfparent  ; is  the  molybdate  of 
lead  of  Klaproth,  who  found  it  combined  with  the 
molybdenic  acid.  It  is  found  at  Bleiberg  in  Ca- 
finthia,  near  Villach,  near  Zellerfeld,  and  in  the 
lead  hills  in  Scotland. 

i . > } , j ' • 

F.  COPPER. 

COPPER,  when  pure,  is  near  nine  times  hea- 
vier than  water;  the  molt  fonorous  of  all  metals, 
dilfolves  in  all  acids  and  alkaline  foliuions,  oils 
anp  water.  The  leaft  quantity  of  this  metal,  in 
folution,  turns  blue  by  the  addition  of  volatile 
alkali  : united  with  calamine,  it  forms  brafs;  with 
tin,  bell-metal. 

a.  Native  Copper',  malleable,  fibrous,  fufible, 
generally  found  adhering  to  other  foffil  fubftan- 
ces;  cryftallized  in  cubes,  cctohedrons,  compaft, 
laminar,  granular. 


\ 


b.  Native 
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b Native  Oxyde  of  Copper ; found  in  compact 
lumps,  fprinkled  in  the  ftate  of  fmall  particles,  of 
a hyacinth  colour.  Sometimes  refembhng  brown 
pitch,  or  of  a fteel  grey,  and  brownifh  red.  Cryf- 
tallized  in  cubes  and  oftohedrons. 

c.  Pitch  Copper  Oret  hyacinth  red;  little  fhin- 
ing,  foft,  compafl,  pulverulent.;  containing  oxyde 
of  copper  with  oxyde**of  iron.  Born. 

d.  Carbonate  of  Copper ; Malachite  fky  blue, 
moftly  pulverulent,  cryftallized  in  reflangular  oc- 
tohedrons  and  various;  ftala&itical.  Found  in 
Tyrol.  Anal.  Copper  73.  Carbonic  acid  26. 

Fontana.  . , 

e.  Arseniate  of  Copper ; of  a deep  olive,  or 
emerald  colour,  femi-tranlparent,  cryftallized  in 
various  modifications.  Anal . Copper  73.  Car- 
bonic acid  26.  Fontana. 

Synonymous  Names. 

f Vitriol  of  Cyprus. 

Blue  Vitriol. ' ■ • 

Vitriol  of  copper,  or  of  Venus. 
Blue  copperas. 

» % s * - ; < i f ' . * ’ 4 A • t > 

cryftallized  in  tetrahedral  prifms,  and  their  modi- 
fications, fhining,  colour  brafs  yellow  : contains 
copper,  iron,  and  fulphur. 

' 1 • ; j ; ; v ; \ j ■ . ■ , h . : ' • # - ' v 

g.  Muriate * of  Copper ; amorphous,  in  a fandy 

Salt  formed  by  the  union  of  the  muriatic  acid  with  different 
bales. 

* form. 
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form.  Anal.  Copper  52.  Acid  10.  Oxygen 
11.  Water  12.  Sand  11.  Rochefoucauld. 

h.  Sulphur et  of  Copper , Vitreous  Copper  Ore, 
or  Pyrites  of  Copper ; of  a lead  grey  colour,  cryf- 
tallized  in  hexahedral  truncated  prifms;  contains 
copper  with  fulphur ; fometimes  a little  filver  or 
arfenic.  Found  at  Freiberg. 

i.  Variegated  Copper  Ore ; exhibiting  various 
colours;  intermixed  with  copper  pyrites  and  vi- 
treous copper.  Found  at  Freiberg. 

k.  Yellow  Copper  Ore ; cryftallized  in  equilate- 
ral tetrahedrons,  and  various;  compofed  of  cop- 
per, iron  and  fulphur. 

l.  Grey  Copper  Ore;  cryftallized  in  tetrahedrons 
and  their  modifications,  and  in  fix-fided  prifms. 
Anal.  Copper  16.  Lead  34.  Antimony  16. 
Iron  13.  Sulphur  10.  Silver  2.  Silex  2.  Klap- 
roth. 

m.  White- Copper  Ore ; filver  white,  brittle;  on 
rubbing  emits  an  arfenical  fmell  ; compounded  of 
copper,  iron,  and  arfenic.  Found  near  Freiberg. 

G.  IRON. 

IRON  is  about  eight  times  heavier  than  water, 
is  attrafled  by  one  of  it’s  ores,  called  the  load- 
ftone;  foluble  in  all  acids,  alkaline  folutions,  wa- 
ter, and  air;  it’s  folution  is  turned  of  a black  or 

U dark 


C ‘46  ] 

dark  purple  colour,  by  galls,  and  other  vegetable 
aftringents. 

a.  Native  Iron  ; various,  irregular,  malleable  ; 
of  an  iron  grey  colour ; found  at  Kamfdorf,  in 
Siberia;  and  South  America. 

b.  Grey  Iron  Ore , Magnetic  Iron  Stone,  Emery ; 
fhining,  copper  red  colour,  a little  attra&ed  by 
the  magnet ; cryftallized  in  oftohedrons,  and  in 
cubes;  lamellated,  foliated,  granular,  and  various; 
contains  iron  united  to  a fmall  proportion  of  oxy- 
gen. 

c.  Hematite ; of  a blood  red,  or  fteel  grey  co- 
lour ; found  folid,  reniform,  fibrous,  fcaly  and 
various  ; found  at  Schneeberg,  &c. ; contains  iron 
with  carbonic  acid  and  argill.  Kirwan. 

• ■ 

d.  Argillaceous  Iron  Ore>  Bafaltic  Iron  Ore; 
reniform,  globular,  lenticular,  granulated,  various; 
found  at  Bohnerz  in  Germany  ; contains  iron 
united  to  oxygen,  carbonic  acid  and  argill,  and 
often  phofphate  of  iron. 

e.  Spathose  Iron  Ore ; of  a greenifh  grey  cream 
colour,  or  chocolate  brown;  cryftallized  in  rhombs, 
and  in  double,  three,  and  fix-fided  pyramids,  fo- 
liated; found  near  Freiberg,  Kamfdorf,  &c.  in 
Germany.  Anal.  Iron  38.  Lime  38.  Carbo- 
nic acid  and  manganefe  24.  Bergman . 

f.  Sulphate 


» 


I 
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Synonymous  Names* 

“ Martial  vitriol. 

f.  Sulphate  of  Green  vitriol. 

Iron . Vitriol  of  iron. 

. Green  copperas. 

a combination  of  the  fulphuric  acid  with  iron. 

g.  Sulphur  et  of  Iron,  Martial  Pyrites;  cryflallized 
in  tetrahedrons,  and  their  modifications,  in  cubes, 
odtohedrons,  folid,  interfperfed,  capillary,  ftriat- 
ed ,-  confifts  of  iron  and  fulphur. 

Mr.  David  Mufchet,  of  the  Clyde  iron  works, 
divides  iron-ftones  into, 

1.  Argillaceous  Iron-ftone,  having  clay  for  it’s 
chief  component  earth,  and  this  clay  comparative- 
ly pure  and  free  from  fand. 

♦ / 

2.  Calcareous  Iron-ftone,  poftefling  lime  for  it’s 
chief  mixture,  and  this  lime  alfo  comparatively 
deftitute  of  fand. 

I . 

3.  Siliceous  Iron-ftone,  uniting  clay  and  lime, 
containing  large  proportions  of  filex. 

4.  Iron-ftone  containing  nearly  the  fame  pro- 
portions of  clay,  lime  and  filex, 

Befides  thcfe  are  defcribed,  “ Primary  ores  of 
iron,”  fo  named  in  contradiftindfion  to  ores  which 
appear,  like  iron-ftones,  to  have  been  formed  by 
a fecondary  agency. 

U?  H.  TIN. 


I 
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H.  TIN. 

TIN  is  a filver- coloured  glittering  metal,  fever* 
times  heavier  than  water;  does  not  vitrify  like 
lead;  is  malleable  and  unfonorous;  foluble  in 
aqua  regia,  vitriolic,  muriatic,  nitric  and  acetous 
acids;  yields  a white  oxyde  that  impairs  the  tran- 
fparency  of  glafs,  and  converts  it  into  enamel. 
Found  in  Cornwall  and  Bohemia. 

a.  Native  Tin : pure  native  tin  is  fo  very  rare* 
that  it’s  real  exiftence  has  been  doubted. 

(a.)  2.  Native  Oxyde , Spathofe  tin  ore;  tin 
combined  with  oxygen  and  iron  j is  found  in  vari-? 
bus  modifications. 

b.  Brown  Tin-stone  and  Spar ; confifts  of  caljy 
of  tin,  calx  of  iron,  and  acid  of  tungften. 

c.  Wood  Tiny  Stream  Tin,  or  Cornifh  Tin  Ore ; 
found  only  in  Cornwall,  in  fmall  globular  or 
reniform  pieces,  fometimes  of  a fibrous  or  radi- 
ated texture ; containing  tin,  with  oxygen  and 
iron. 

d.  Tin  Pyrites,  Sulphurifed  Tin,  or  Sulphuret  of 
Tin;  contains  tin,  fulphur,  copper  and  iron,  befides 
it's  matrix;  it  is  diftinguifhed  by  it’s  fulphureous 
fmell  when  heated. 


II.  Fra- 
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II.  Fragile. 

A.  BISMUTH. 

/ ^ 

BISMUTH  is  of  a white  yellowifh  colour,  and 
laminated  texture ; above  nine  times  heavier  than 
water,  very  fufible,  foluble  in  the  lulphuric  mu- 
riatic and  nitric  acids,  and  particularly  in  the  laft, 
and  when  diffolved  in  it,  is  precipitable  by  a, 
mere  dilution  with  pure  water;  the  precipitate  is 
white.  Found  plentifully  in  Saxony,  Bohemia, 
Sweden. 

a.  Native  Bismuth , of  a filver  white  colour,  in- 
clining to  reddifh.  It’s  matrix  is  red  jafper,  pe- 
trofilex,  quartz,  heavy  fpar,  and  cobalt  ores. 
Found  cryftallized  in  equilateral  triangular  lami- 
nae ; indeterminate;  in  fmall  particles,  foliated. 
Separated  from  it’s  matrix  by  fimple  fufion  ; be- 
ing itfelf  eafily  fufible. 

b.  Native  Calx , or  Oxyde  of  Bismuth;  without 
luftre  ; friable,  loofe,  or  compad  ; of  an  earthy 
appearance;  emitting  no  fulphureous  fmell  when 
ignited  ; foluble  in  nitric  acid ; of  a yellowifh 
grey,  greenilh,  and  ftraw  yellow  grey. 

c.  Sulphurised  Bismuth , or  Sulphuret  of  Bif- 
muth;  of  a lead  grey  and  bluifh  grey  colour; 
fometimes  variegated ; amorphous,  ftriated,  foli- 
ated, loofe  and  difperfed.  Anal.  Bifmuth  6o. 

Sulphur  40.  Sage. 

d.  Martial 
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d.  Martial  sulphurated  Bismuth.  Of  a radi- 
ated texture;  yellowifh  grey  colour.  Found  near 
Gil  1 abet  in  Norway. 

e.  Arsenicated  BismiCthic  Ore  ; of  a yellowifh 
white  colour;  brilliant  luftre ; emits  a garlick 
fmell  when  ignited;  con  lilts  of  bifmuth,  arienic, 
and  iulphur.  Found  at  Schneeberg  in  ferruginous 
jafper,  accompanied  with  cobalt  ore. 

B.  NICKEL. 

Found  generally  in  a metallic  Hate,  more  rarely 
in  the  Hate  of  calx.  When  free  from  heteroge- 
neous fubftances,  is  of  a grey  reddifh  white,  or 
flefh  colour ;x when  broken,  has  a ftrong  luftre; 
of  a fine-grained,  compaft  texture ; has  a little 
du&ility  ; is  foluble  in  fulphuric,  muriatic,  and 
particularly  nitric  acid. 

a.  Native  Nickel ; copper-red  colour ; exhibits 
a conchoidal  furface  when  broken  ; cryftallized 
in  rhomboidal  tables ; amorphous,  foliated.  It’s 
matrix  is  calcareous  fpar,  and  heavy  fpar.  Anal . 
Nickel  alloyed  by  iron.  Born . 

b.  Native  Calx  or  Oxyde  of  Nickel;  colour  of  a 
pale  green,  or  bluifh  green ; has  an  earthy  ap- 
pearance ; is  friable;  fometimes  Ihining.  Klap- 
roth found  it  mixed  with  filiceous,  argillaceous* 
magnefian,  and  calcareous  earth. 

c.  Kupfer  Nickel , copper-red  colour;  deeper 

than 
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than  the  purified  metal  ; of  particular  fhapes ; a- 
morphous,  granular,  compact.  /trial.  Nickel 
united  to  iron,  arfenic,  cobalt,  and  fulphur.  Berg- 
man. 

• * 1 : (Us 

C.  ARSENIC. 

ARSENIC  is'  about  eight  times  heavier  than 
water,  appears  in  plates  of  a bluifli  grey  colour, 
may  be  diicoverect  by  evaporating  it  upon  red- 
hot  coal  or  iron,  by  means  of  which  a garlic 
fmell  is  emitted.  The  fumes  depofit  a white 
coating  on  a plate  of  copper.  It  is  not  abted  up- 
on by  water,  but  readily  by  nitric  acid.  Pnlo- 
gifticated  alkali  dropped  into  it’s  folution,  pro- 
duces a green  precipitate. 

I 

....  f - >*-'*•*  1 t , ' * ‘ % 

a.  Native  Arsenic , Teftaceous,  Arfenic  ; arfeu 
nic  alloyed  by  iron.  It  is  generally  found  in  co- 
balt mines,  in  Saxony,:Bohemia,  Norway. 

« \ >f  ■ ;l!  ' f-  ••  . 

, b.  Native  Oanjde  of  Arsenic , White  Oxyde  of 
Arfenic ; this  ii  fcarce,  of  a whitifli  colour,  but 
expofed  to  heat,  becomes  blackilh.  It  is  foluble 
in  water  affifted  by  heat  • alfo  in  nitric  acid,  lefs 
fo  in  muriatic  and  vitriolic  acid.  'Found* m Hun- 
gary, on  the  Hartz,  in  Bohemia,  and  Tranfylva- 
nia.  i ; !!#.  , • i 

c.  Sulphur et  of  Arsenic , Sulphurifed  Arfenic, 
Realgar,  yellow  Orpiment ; of  a yellow  brimftone 
colour,  inclining  to  orange;  it’s  texture  ufually 
lamellar,  and  fo  foft  as  to  be  cut  with  a knife,  and 

a little 
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a little  flexible  j often  of  a beautiful  brilliant  luf- 
tre,  which  is  improved  by  the  fcarlet  red  {hades. 
When  reduced  to  powder,  it  is  ufed  as  a pigment. 
Found  in  Hungary,  and  other  places.  Anal. 
Arfenic  84,90.  Sulphur  16,10.  Kirwan . 

d.  Red  Sulphurized  Arsenic , or  Ruby  Arfenic 
of  an  aurora  colour ; contains  a larger  proportion 
offulphur  than  the  preceding ; common  in  China, 
where  it  is  made  into  vafes,  pagodas  and  other 
ornamental  works.  Red  arfenic  is  commonly 
found  near  volcanos,  as  at  the  Solfatara  near 
Naples,  &c. ; it’s  matrix  is  quartz,  heavy  fpar, 
and  ferruginous  clay. 

e.  Mispickel , Pyritical  Arfenical  Ore,  Arfeni- 
cal  Munaick;  arfenic  and  iron  mineralifed  by  ful- 
phur;  fometimes  combined  with  filver;  it  is  found 
in  cubes,  rhomboidal,  four-fided,  truncated  prifms, 
fometimes  terminating  in  dihedral  fummits,  with 
triangular  plans  ; o&ohedral ; the  furface  is  gene- 
rally ftriated.  When  enclofed  in  a clofe  vefiel, 
it  fublimes  and  forms  orpiment,  leaving  the  iron 
behind.  It’s  matrix  is  fpathofe  iron  ore,  fluor, 
quartz,  blende.  Found  in  Saxony,  Bohemia, 
Tufcanyj  and  on  the  Kartz. 

D.  COBALT. 

COBALT  is  feven  times  heavier  than  water, 
of  a rofe-white  colour,  brittle  and  ealily  reducible 
to  powder ; is  a little  moveable  by  the  magnet, 
probably  from  forne  iron  it  contains;  difficult  of 
fufion  j when  fufed  with  fand  and  potaffi,  it  forms 

fmalts. 
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fmalts,  ufed  for  blueing  clothes.  Is  foluble  in  ni- 
trie  acid  without  heat,  and  in  vitriolic  acid  aflifted 
by  heat ; likewife  in  the  marine  and  nitro-muriatic 
acid,  which  diluted  with  water,  is  ufed  for  fympa- 
thetic  ink. 

a.  Grey  Cobalt  Orey  Arfenicated  Cobalt;  chiefly 
compofedof  cobalt  and  arfenic;  of  a fine-grained, 
compabt  texture ; of  a fieel-grey  colour.  Found 
in  Saxony,  Bohemia,  Norway,  in  a matrix  of  red 
heavy  fpar;  calcareous  quartz. 

b.  White  Cobalt  Ore , confifts  of  cobalt  and 
iron,  mineralifed  by  fulphur  and  arfenic,  of  a tin- 
white  colour,  of  a granular  and  lamellated  tex- 
ture. Found  in  Norway  and  Sweden. 

c.  Sulphuret  of  Cobalt ; contains  no  arfenic  or 
iron;  when  heated  it  emits  a fulphureous  fmellj 
found  in  cubical  cryftals  in  Upper  Hungary,  ge- 
nerally upon  quartz. 

d.  Native  Oocyde  of  Cobalt ; Black  Oxyde  or 
Calx  of  Cobalt ; this  is  the  pureft  kind  or  the 
calciform  cobalt  ores ; when  heated,  it  emits  no 
fulphureous  or  arfenical  vapours.  Found  in  Thu- 
ringia, Saxony,  Tyrol.  Of  the  oxydes  of  cobalt 
there  are  various  fpecies,  as  Broivn  earthy  Oxyde , 
Yellow  Oxyde%  Green  Oxyde , lied  Oxyde , of  Co - 
bait . 


X 
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N.  ZINC. 
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ZINC  is  about  7 times  heavier  than  water ; it  is 
foluble  in  the  nitric,  fulphuric,  and  muriatic  acids, 
and  produces  by  the  two  laft  hydrogen  gas  or  in- 
flammable air;  it  burns  with  a bluifh  green  flame 
when  expofed  to  red  heat,  and  fublimes  in  the 
ftate  of  a white  light  fubftance  ; it  precipitates 
lead  and  other  metals^  in  a metallic  ftate,  from 
their  folution.  When  in  an  oxyde  ftate,  is  reco- 
vered by  charcoal  in  a clofe  vefl'el.  It  is  found 
in  various  parts  of  Europe,  never  in  a perfect; 
metallic  ftate,  but  generally  in  the  ftate  of  calx  or 
oxydated ; frequently  alfo  combined  with  iron 
and  fulphur.  It  is  of  a fibrous  texture,  arid  of  a 
bluifh.  grey  colour. 

a.  Native  Oxyde  of  Zinc , calamine,  calx  of 
zinc.  Anal.  Oxyde  of  zinc,  84.  Oxyde  of 
iron  3.  Silex  12.  Argill  1.  Bergman. 

Synonymous  Names. 

{Chalk  of  Zinc. 

Aerated  Zinc. 

Mephite  of  Zinc. 

Oxyde  or  Calx  of  Zinc,  combined  with,  or  mi- 
neralifed  by  fixed  air  or  carbonic  acid*  lx  per- 
fectly foluble  in  fulphuric  acid,  without  emitting 
heat ; the  fixed  air  is  difcovered  by  the  effervef- 
cence  which  takes  place  when  diffolved  in  the 
fulphuric  acid,  and  the  zinc  combining  with  the 
acid,  forms  ' 

c.  Sulphate 
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c. 


Sulphate  of  Zinc , 


Synonymous  Names. 
“Vitriol  of  Zinc. 

White  Vitriol. 

Vitriol  of  Goflar. 
.White  Copperas. 


foluble  in  water;  formed  from  blende,  acidified 
by  the  abforption  of  oxygen,  and  thus  producing 
the  fulphuric  acid,  which  afterwards  combining 
with  the  calx  of  zinc,  compofes  the  Sulphate  or 
Vitriol  of  Zinc.  Anal.  Zinc  20.  Sulphuric  acid 
40.  Water  40.  Bergman. 

-r  ^ 

d.  Blende , or  Sulphurized  Zinc  ; combined 
with  fulphur,  iron,  copper,  filex.  It  is  of  various 
colours,  fometimes  refembling  galena,  and  hence 
called  pfeudo-galena ; when  of  ablackifh  colour, 
it  is  called  blackjack.  Blende , in  the  German, 
fignifies  blinding  or  deceitful.  Anal.  Zinc  52. 
Sulphur  26.  Iron  8.  Copper  4.  Silex  6.  Wa- 
ter 4.  Bergman. 


O.  ANTIMONY. 


ANTIMONY  is  about  7 times  heavier  than 
water  ; foluble  in  aqua  regia,  and  precipitated 
by  pure  water;  fcarcely  foluble  in  fulphuric  or 
nitric  acid  ; with  muriatic  acid  it  forms  butter  of 
antimony.  \ 

It  is  found  in  nature  in  the  metallic  (late;  in 
the  ftate  of  calx,  mineralifed  by  arfenic,  but  molt 
generally  with  fulphur,  called  crude  antimony. 
It  is  of  a bluifh  colour,  of  a lamellated  and  radi- 
ated texture. 

X 2 


a.  Native 
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a.  Native  Antimony , ufually  mixed  with  iron 
and  arfenic.  It  contains  fo  large  a proportion  of 
the  latter,  that  by  fufion  with  fiiiphur,  -he  produQ; 
refembles  realgar,  br  red  arfenic ; found  in  Dau- 
phiny,  Swedeh,  Saxony. 

b.  Ar&enicated  Antimony , Native  arferical  An- 
timony ; of  a white  brilliant  luftre,  and  fcaly  tex- 
ture when  heated,  it  emits  only  arfenical  vapours. 
Anal.  Antimony  alloyed  by  arfenic. 

c.  Muriate  of  Antimony , White- antimonial  Ore; 
combined  with  muriatic  acid,  of  a greyifh  white 
colour,  found  in  oblong,  rectangular,  four-fided  la- 
minae. It  is  fcarce  ; found  near  Braunfdorf, 
Freiberg,  Bohemia ; generally  accompanied  by 
red  blende,  galena,  grey  antimony. 

d.  Red  Antimonial  Ore  ; confiding  of  antimo- 
ny, fulp’nur,  and  arfenic ; of  a light  crimfon  red 
colour,  in  hexahedral,  prifmatic,  capillary  cryftals ; 
found  in  the  antimonial  mines  of  Bohemia,  Hun- 
gary, and  Tranfylvania. 

e.  Suipkuret  of  Antimony ; Sulphurifed  Anti- 
mony ; of  a beautiful  appearance  of  the  rainbow 
colours;  filaments  long,  in  hexahedral  prifms, 
with  obtufe  tetrahedral  prifms ; it  is  extremely 
fcarce  ; it  was  found  in  a certain  antimonial  mine 
of  Hungary,  in  quartz  and  heavy  fpar.  Anal. 
Antimony  74.  Sulphur  26.  Bergman . 

f.  Plumose  Antimonial  Orey  or  Argentiferous 

. « antimonial 
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antimonial  Ore ; antimony  combined  with  iron, 
arfenic,  fulphur,  and  fometimes  (ilver  ; of  a lead- 
grey  colour ; cryftallized  in  (lender  prifmatic 
needles.  It  is  found  near  Freiberg,  in  Hungary 
and  Tufcany, 

P.  MANGANESE. 

MANGANESE  is  about  7 times  heavier  than 
water  ; foluble  in  marine  acid  ; the  folution  ap- 
pears brown  ; by  addition  of  marine  acid  to  man- 
ganefe,  is  produced  an  elaftic  fluid  or  gas,  called 
furoxygenated  muriatic  gas,  or  dephlogifticated 
muriatic  acid  air.  When  expofed  to  fed  heat  in 
a clofe  veffel,pure  air  is  produced.  It  is  ufually 
found  in  the  (late  of  calx,  or  combined  with  oxy- 
gen. Next  to  iron  and  gold,  it  is  the  moll  fre- 
quently diffufed  metallic  fubftance  through  the 
earth,  and  even  in  vegetables.  Soluble  in  acids, 
and  precipitated  in  a white  powder  by  alkali. 

a.  Native  Manganese ; found  in  the  (late  of 
greyifh-white  (mail  globules,  which,  on  expofure 
-to  the  atmofphere,  fall  to  a black  powder. 

b.  Native  Oxyde  of  Manganese , White  oxy- 
dated  Manganefe;  cryftallized  in  tetrahedral  rhom- 
boidal  prifms ; found  in  Hungary,  Tranfylvania, 
mixed  with  filex,  and  conftitutes  the  matrix  of  the 
auriferous  ores.  Anal.  Oxyde  of  Manganefe  43. 
Oxyde  of  Iron  43.  Lead  4-.  Mica  5.  Wedge - 
wood . 


c.  Black 
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c.  Black  calciform  Manganese,  Black-Wad  ; 
of  a greyifh,  or  iron-black  colour  ; found  in  Ko- 
nitz,  Piedmont,  Carinthia,  Thuringia,  England, 
and  Ireland. 

d.  Siliceous  Ore  of  Manganese ; of  a fteel-grey 
colour,  and  lamellated  texture ; combined  with 
oxyde  of  manganefe  35.  Silex  55.  Iron  5 ; 
and  argill  5. 

Q.  SCHEELE. 

SCHEELE,  Wolfram , or  Tungsten  ; of  a grey- 
ifh white,  or  yellowifh  colour;  granulated,  friable; 
is  never  found  in  the  metallic  {fate,  but  alone  in  the 
Hate  of  calx,  combined  chiefly  with  calcareous 
earth,  manganefe  andiron;  it’s  oxyde  is  of  an  acid 
nature,  of  a yellow  colour,  and  enters  into  combi- 
nation with  all  metals;  it  is  foluble  in  the  fulphuric, 
nitric,  muriatic,  and  nitro-muriatic  acids,  and  is 
converted  by  them  into  an  oxyde,  which  combines 
alfo  with  alkalis,  but  is  precipitated  again  from 
them  by  nitric  acid.  With  the  muriatic  acid,  the 
oxyde  affumes  a blue  colour.  > 

a.  Tunstate  of  Lime*,  Sparry  Tunftate  of  Lime,  • 
Tungften;  combined  with  Tungftenic  acid  44; 
and  lime  56;  of  a lamellar  texture;  greyifh 
white  colour  ; cryftallized  in  angular  oftobedrons, 
or  double  tetrahedral  pyramids ; is  6 times  hea* 

* Salt 'formed  by  the  combination  of  the  Tunftic  acid  with 
different  bafes. 

vief 
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vier  than  water;  digefted  with  muriatic  acid,  it 
turns  yellow;  found  in  Bohemia  and  the  tin  mines 
in  Cornwall. 

b.  Wolfram , Manganefeous  Wolfram;  combined 
with  tungftenic  acid  64  ; oxyde  of  manganefe 
22  ; oxyde  of  iron  13;  {ilex  and  tin  2 of  a 
dark  black  colour ; lamellated,  brittle,  cryftallized 
in  comprefl'ed  hexahedral  prifms,  terminated  with 
tetrahedral  pyramids ; found  in  England,  Siheria, 
Bohemia,  Saxony. 

R.  URANITE. 

URANITE,  or  Uranium;  is  of  a deep-grey 
colour,  with  a flight  luftre;  above  6 times  heavier 
than  water;  is  foft  enough  to  be  cut  with  a 
knife;  foluble  in  nitric,  fulphuric,  and  marine 
acids  ; is  not  precipitated  by  zinc  ; phlogifticated 
alkali  added  to  the  folution,  produces  a deep  red 
precipitate.  Firft  feparated  in  1790,  by  Klap- 
roth, from  the  mineral  called  Pechblende.  Found 
in  a date  of  calx  or  oxyde,  and  mineralifed  by 
fulphur. 

a.  Carbonate  of  Uranite ; Calciform  or  Oxyde 
of  Uranite,  or  Calcolite.  The  earthy  oxyde  of 
uranite  is  a variety  of  an  earthy  texture ; of  a 
brimftone  yellow ; it  is  found  folid,  difperfed 
through,  and  depoflted  upon  other  ores.  The  va- 
riety called  fpathofe  uranite,  is  of  a grafs-green 
colour,  and  generally  found  cryftallized, in  cubes, 
and  in  hexaiedfal  prifms  ; confifts  of  uranium, 

carbonic 
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carbonic  acid3  and  a little  copper ; found  in  Bo- 
hemia. 

i 

b.  Sulphuret  of  Uranite ; Sulphurated  Uranite, 
Pechblende ; of  an  iron  colour,  brittle  texture ; 
emits  a fulphureous  fmell  expofed  to  heat. 

S.  MOLYBDENA. 

MOLYBDENA,  is  of  a fteel-grey  colour, 
very  brittle  ; 6 times  heavier  than  water  ; is  only 
found  in  nature  combined  with  fulphur.  It 
melts  eafily ; is  volatile  by  moderate  heat,  effer- 
vefces  with  alkali emits  a fulphureous  fmell  when 
treated  with  the  blowpipe. 

a.  Sulphurised  Molybdena , or  Molybdena  mi- 
neralifed  by  fulphur  j confiding  of  the  molybdic 
acid  and  fulphur ; it’s  matrix  is  feltfpar,  litho- 
marge,  and  quartz;  found  in  Iceland,  Sweden, 
Spain,  Saxony,  France,  Siberia;  frequently  in 
rocks  containing  wolfram  and  tin  ores. 

T.  MENACHANITE. 

MENACHANITE,  difcovered  in  the  valley  of 
Menachan,  in  Cornwall,  by  Mr.  Gregor ; and  fup- 
pofed  to  conftitute  a new  metallic  fubftance. 

a.  Native  Menachanite ; MenaChanite  alloyed 
by  iron ; found  amorphous,  or  in  grains,  and  in 
irregular  forms ; of  a grey,  or  dark  colour ; pon- 
derous, and  attra&able  by  the  magnet.  ' ; 

. . - ■ • “i  • u.  SYI- 
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U.  SYLVANITE. 

This  femi-metal,  difcovered  by  Facebay , is  dif- 
ferent from  all  other  known  metallic  fubftances ; 
and  is  called  Sylvanite  from  it’s  being  found  in 
Tranfylvania  ; of  a metallic  luftre  ; fra&ure  broad, 
or  granularly  imbedded;  of  a dark-grey  or  white 
colour ; refembles  regulus  of  antimony,  or  ful- 
phurated  bifmuth  ; ' evaporates  by  continued  heat ; 
amalgamates  with  mercury  by  fimple  trituration  ; 
and  detonates  with  nitre  5 foluble  in  aqua  regia, 
and  in  concentrated  vitriolic  acid  in  cold,  or  a low 
digefting  heat,  and  the  folution  is  crimfon  red;  but 
by  the  affufion  of  water,  or  by  a ftrong  heat  it  is 
precipitated.  Muller  found  it  to  contain  a fmall 
proportion  of  arfenic  and  of  nickel,  and  alfo  of 
gold.  Bergman  found  it  to  contain  a little  zinc  ; 
but  thefe  mixtures  feem  to  be  merely  cafual. 
Kirwan . 

V.  TITANITE. 

A femi-metal,  difcovered  by  Klaproth,  found  at 
Rhonitz,  and  at  Bainick  in  Hungary  ; of  a brown- 
ilh-red  colour  ; fraHure  foliated,  unequal  and 
conchoidal;  cryftallized  in  right-angled  quadran- 
gular prifms,  longitudinally  ftreaked  and  furrow- 
ed, often  acicular,  and  feated  on  fchiftofe  mica 
alternating  with  quartz.  Expoled  to  a moderate 
heat,  it  remains  unaltered,  but  in  a cool  crucible 
it  burfts  into  angular  fragments,  lofes  it’s  luftre 
and  colour,  and  becomes  pale  brown ; infoluble 
in  aqua  regia,  vitriolic,  nitrous,  or  marine  acicL 

T a.  Calcareo 
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a.  Calcar eo  Qjliceous  Ore ; found  near  Paffau 
difcovered  and  delcribed  by  Profeffor  Hunger; 
of  a reddifh,  yellowifh,  or  blackifh-brown  colour ; 
found  maffive  or  dilfeminated  ; but  more  fre- 
quently cryftallized  in  obtufe-angled  tetrahedral 
cryftals  ; found  feated  on,  or  inhering  in  gneifs  or 
granite;  foliated  or  ftriated  ; cuts  glafs.  Kirwan. 
Anal.  Silex  35.  Calcareous  earth  33.  Titanitic 
calx  33.  Klaproth. 


W.  CHROME. 


CHROME,  fo  called  from  it’s  property  of  co- 
louring the  combinations  into  which  it  enters  ; 
difcovered  by  Klaproth  in  the  red  lead  of  Sibe- 
ria. Vauquelin  has  made  many  experiments  up- 
on this  fubftance,  but  it’s  place  in  mineralogy  is 
not  yet  fully  eftablifhed. 


X.  TELLURIUM. 


Klaproth  has  chemically  analyzed  the  aurifer- 
ous mine,  known  as  the  mine  of  white  gold  (Weife 
goldertz)  aurum  paradoxum,  metallum  vel  aurum 
problematicum ; found  in  the  mine  called  Maria- 
lulf,  in  the  mountain  of  Fatzbay  near  Zalethna,. 
in  Tranfylvania ; and  in  this  mineral  has  found  a 
metal  different  from  every  other  yet  known. 

It  is  of  a whitifh  greyifh  colour;  friable  and 
lamellar;  in  cooling  after  being  heated,  it  takes  a 
cryftallized  furface  ; very  hard  of  fufion.  Placed 
on  a heated  body,  it  burns  with  a bright  flame,  of 
a blue  colour;  it  amalgamates ;jwith  mercury. 

It’s 


vt 


I 


[ , l63  3 

It’s  folution  in  the  nitrous  acid  is  clear  and 
colourlefs ; when  it  is  concentrated,  it  exhibits 
pointed  needle-like  cryltals. 

The  pure  alkali  precipitates  from  the  acid  folu- 
tions  of  it,  an  oxyde  of  a white  colour,  foluble 
in  all  the  acids. 

The  ore  of  white  gold  of  Fatzbay,  aurum  vel 
metallum  problematicum,  contains  : -Anal-.  Metal 
of  Tellurium  925,5.  Iron  72,0.  Gold  2,5.  To- 
tal 1000. 

The  graphic  gold  of  Offenbanya,  contains  Tel- 
lurium 60.  Gold  30..  Silver  10.  Total  100. 

The  mineral  known  under  the  name  of  the 
Yellow  Ore  of  Nagy  ag,  contains  Tellurium  45. 
Gold  27.  Lead  19,5.  Silver  8,5.  Sulphur- 
fcarcely  an  atom.  Total  100,0. 

The  Foliated  grey  . Gold  of  Nagy  cig,  contains 
Lead  ^o.  Tellurium  33.  Silver  8,5.  Sulphur 
7,5.  Silver  and  Copper  1.  Total  100,0. 
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INFLAMMABLES. 


TNFLAMMATION,  or  combuftion,  confifts  in 
the  fixation  and  abforption  of  vital  air  by 
combuftible  bodies,  and  in  the  decompofition  of 
atmofpheric  air  by  thefe  bodies.  As  vital  air  is  a 
gas,  and  many  combuftible  bodies,  by  abforbing, 
fix  it,  and  make  it  take  a folid  form  ; hence  vital 
air,  when  thus  precipitated,  will  lofe  the  caloric 
to  which  it  owed  it’s  elaftic  fluidity  ; and  hence 
comes  that  free  caloric  or  heat,  which  is  evolved 
during  combuftion. 


I.  Aeriform. 

A.  Hydrogen , 

Is  one  of  the  component  principles  of  water; 
and  in  combination  with  caloric  and  light,  forms 
hydrogen  gas. 

a.  Pure  Hydrogen , exifts  always  in  a ftate  of 
gas.  It  is  a conftituent  of  water;  where  it  forms 
one  fixth.  It  is  diftinguifhed  from  all  other  gafes, 

on 
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on  account  of  it’s  being  inflammable  ; hence  it  is 
called  inflammable  air.  See  §.  V.  page 

b.  Sulphurated  Hydrogen , Hepatic  Gas , is  ob- 
tained from  livers  of  fulphur,  or  fulphures,  by  de- 
comp,ofing  them  with  acids.  Sulphur  combines 
with  hydrogen  ga-s,  called  fulphuret,  or  hydrogen 
gas,  or  fulphurated  hydrogen  gas,  or  hepatic  air. 
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II.  Simple  bituminous  Substances. 

* 4 ' i \ 1 « ' * «r  ' ; | 

Bituminous  fubflances  are  not  of  mineral  ori- 
gin, but  have  been  formed  from  certain  prin- 
ciples of  fubflances  belonging  to  the  organifed 
kingdoms  of  nature  ; which,  after  the  lofs  of  ani- 
mal and  vegetable  life,  have  fuffered  confider- 
able  changes,  by  long  contact  and  union  with  mi- 
neral bodies ; and  may  hence  be  regarded  as 
forming  a part  of  the  mineral  fyfteaf. 

a.  Napthay  is  a light,  thin,  often  colourlefs 
oil,  highly  odoriferous  and  inflammable,  which  in 
fome  parts  of  Perfia  and  Italy  is  found  upon  the 
furface  of  fprings  and  lakes,  and  iffuing  from  ar- 
gillaceous ftones ; does  not  combine  with  water 
or  fpirit  of  wine ; when  burned,  leaves  a black 
foot;  acids  condenfe  it  and  render  it  refinous: 
when  firfl  expofed  to  the  air,  it  becomes  yellow  ; 
afterwards,  and  in  like  proportion,  it  thickens,  and 
paffes  into 

b.  Petrolenmy  or  Rock  Oil;  and  feems  chiefly 
to  differ  from  Naptha  in  being  mixed  with  hete- 
rogeneous 
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geneous  matter;  it  is  found  in  various  parts  of 
Europe  trickling  from  the  filfures  of  rocks/  It 
has  a greafy  feel,  is  tranl'parent,  or  femi-tranfpa- 
rent,  of  a reddilh  or  blackilh-brown  colour ; by 
air  it  becomes  like  tar,  and  then  is  called 

c.  Mountain  or  Mineral  Tar , Barbacloes  Tar , 

Bitumen  Petroleum  tardefluens.  It  is  vifcid ; of 
a reddilh  or  blackilh-brown  or  black;  when  burn- 
ed it  emits  a difagreeable  bituminous  fmell,  and 
by  expofure  to  the  air,  it  palfes  into 

d>  Mountain  or  Mineral  Pitchy  Bitumen  Mal- 
tha ; which  is  more  impure  than  petroleum  ; it  has 
the  confidence  of  honey ; is  of  a brownilh-black 
colour.;  frequently  mixed  with  much  earthy,  mat- 
ter, refembles  common  pitch  ; when  heated  emits 
a ftrong  unpleafant  odour,  like  the  former  fub- 
ftance ; in  cold  weather  it  may  be  broken,  and 
exhibits  internally  a glolfy  luftre ; when  warmed 
it  foftens  and  poirelfes  fome  tenacity.  It  is  how- 
ever fufceptible  of  a fuperior  degree  of  indura- 
tion, and  then  becomes  asphaltum. 

e.  Asphaltum , or  Bitumen  of  Judea , has  de- 
rived it’s  name  from  the  Dead  Sea  of  Judea,  up- 
on the  furface  of  which  it  is  found,  and  upon  the 
fliore.  It  is  met  with  alfo  in  other  countries.  It 
is  fmooth,  of  a black  colour,  and  Ihining  con- 
choidal  fra&ure. 


III.  COM- 
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III.  Compound  bituminous  Substances. 

Mr.  Hatchett,  whofe  divifion  of  bituminous 
fubftances  I have  chiefly  followed,  is  of  opinion 
that  the  progreflive  changes  of  naptha  into  pe- 
troleum, mineral  tar,  mineral  pitch,  and  afphal- 
tum,  is  caufed  by  the  gradual  diflipation  of  part 
of  the  hydrogen  of  the  bitumen,  and  the  confe- 
quent  difengagement  of  carbon;  and  although  the 
divific^  of  the  Ample  bituminous  fubftances  ter- 
minates in  afphaltum,  nature  appears  to  have 
glided  on  by  an  uninterrupted  chain,  which  con- 
ne£ts  the  Ample  bitumens  with  the  compounds. 

a.  Jet , is  a compaB;  black  body;  harder  and 
lefs  brittle  than  afphaltum ; may  be  formed  into 
trinkets ; it  breaks  with  a conchoidal  frafture, 
and  the  internal  luftre  is  gloffy.  It  has  no  odour, 
unlefs  when  heated,  and  it  then  refembles  afphal- 
tum. 

b.  Coaly  of  which  carbon  is  a conftituent  prin- 
ciple, is  found  in  various  parts  of  Europe,  in 
ftrata  beneath  the  furface  of  the  earth ; it  is  foli- 
ated, brittle,  black,  and  glittering,  Befides  carbon, 
it’s  conftituent  parts  are,  petroleum,  maltha,  and 
afphaltum,  combined  more  or  lefs  with  other  ear- 
thy particles,  and,  .frequently  with  fulphur,  and 
the  remains  of  vegetable  matter. 

c.  Mineral  Elastic  Gum ; .difcovered  in  1786, 

near 
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sear  Callleton,  in  Derbyshire ; refembles,  in  co- 
lour and  elafticity,  cahout-chou,  or  Indian  rub- 
ber j formed  from  naptha  or  petroleum ; there 
are  many  varieties ; fome  in  the  flate  of  afphal- 
tum,  by  melting  lofe  their  elaftic  property,  and 
a quantity  of  gas  is  difengaged  ; and  the  fubftance 
remaining  refembles  mineral  pitch,  or  mineral  tar. 

B.  AMBER  is  one  of  the  pureft  bitumens, 
confiding  almoft  entirely  of  a volatile  oil,  which 
receives  it’s  confidence  from  a peculiar  acid  (fuc- 
cinic)  and  of  a few  earthy  and  coaly  particles. 

Amber  has  been  chiefly  procured  on  the  fhores 
of  the  Baltic.  The  yellow  amber  of  Kcenigf- 
berg  has  been  lately  difeovered  by  digging.  It 
is  raifed  200  feet  from  the  fea,  where  marly  fhafts 
are  funk,  one  of  which  is  near  100  feet  in  depth. 
The  amber  does  not  run  in  veins,  but  is  found  in 
nodules,  in  a matrix  of  charcoal,  below  which  there 
are  flrata  of  fand.  In  the  charcoal  there  are  fome- 
times  little  threads  of  amber.  This  feems  to  fhew 
that  the  origin  was  volcanic,  and  that  the  amber 
was  accumulated  by  fublimation. 

a.  Honey  stone ; cryltallized  in  alnminiform  oc- 
tohedrals  ; found  in  Thuringia,  between  beds  of 
bituminous  wood,  and  is  fometimes  near  an  inch 
in  diameter;  it  is  cryftallized  in  great  malfes,  in 
a double  pyramidal  form,  with  four  fides;  it  bears 
a great  refemblance  to  amber,  but  does  not,  like- 
that  fubftance,  become  ele&ric  by  rubbing ; by 
Mr.  Abich’s  analyfis  it  appears,  that  50  parts  of 
this  foldl  are  compofed  of  8 parts  of  the  carbonate 
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of  alum,  2 of  carbon,  \\  of  oxyde  of  iron,  20  of 
carbonic  acid,  14  oF  the  water  of  cryftallization, 
emitting  the  fmell  of  bitter  almonds,  and  2~  of 
ether;  with  a fmall  portion  of  the  benzoic  acid. 
In  cpnfequence  of  the  incombuftibility  of  the  ho- 
ney-ftone,  he  propofes  to  exclude  it  from  the 
clafs  of  combuftible  bodies,  and  to  place  it  among 
that  of  aluminous  earths-. 

b.  Common  Amber  is  found  in  feveral  countries 
of  Europe  beneath  the  furface  of  the  earth,  among 
clay,  fand,  and  the  .iron  bog-ore,  but  molt  abun- 
dantly in  the  fea,  and  particularly  on  the  fhore  of 
the  Baltic;  found-in  maffes,  irregular,  tranfparent 
or  opaque,  of  a white,  yellow,  or  brown  colour; 
red  and  green  amber  being  fcarce.  Taltelefs ; of 
a faint  odour  when  rubbed,  and  becomes  eleflric  ; 
infoluble  in  water.  . , 

C.  MINERAL  TALLOW,  or  MUM  I A ; 
found  in  1736,  in  the  fea,  on  the  coaft  of  Fin- 
land; alfo  in  fome  rocky  parts  of  Perfia,  mixed 
with  petroleum.  It  is  perfe£Uy  white,  of  the  confid- 
ence of  tallow,  but  more  brittle  though  as  greafy ; 
it  burns  with  a blue  flame,  and  a fmell  of  greafe, 
leaving  a black  vifcid  matter,  which  is  more  dif- 
ficultly confumed. 

» ' 

D.  SULPHUR  is  a fimple  body,  which,  during 
combuftion,  or,  in  other  words,  during  it’s  combi- 
nation with  oxygen,  produces  fulpburic  acid. 
Sulphur  is  found  near  the  craters  of  volcanos, 
and  the  fources  of  fome  mineral  waters. 

2.  a.  Common 
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a.  Common , or  Native  Sulphur,  is  a yellowifh  fub- 
ilance,  odorate,  eledtric,  tranfparent,  and  oftohe- 
dral ; opaque  and  prifmatic  ; fufible,  and  fubjeft  to 
different  combuftions ; one  is  flow,  with  a bluifh 
flame,  and  yields  Sulphureous  acid;  the  other  ra- 
pid, with  a white  flame,  and  yields  fulphuric  acid. 


b.  Volcanic  Sulphur;  amorphous,  granular,  com- 
pa£h  . . , 

E.  PLUMBAGO,  or  Carbure  of  Iron ; or  iroii 
combined  with  a large  portion  of  carbon. 

a.  Common  Plumbago ; Graphite ; this  fub- 

ftance  has  not  yet  been  produced  by  art,  but  na- 
ture contains  it  in  considerable  abundance ; Suf- 
fers no  change'  by  water  or  atmofpheric  air,  nor 
expofed  to  fire  in  clofe  veffels  ; but  burns  flowiy, 
if  heated,  in  contaft  with  air;  amorphous,  fibrous 
and  flaty ; of  a deep  iron  black ’colour;  little  fhin- 
mg,  metallic  luftre,  flams  the  fingers,  foapy  to  the 
touch*  * : . Mi>!  ' ‘ ; 

j lo  : 1 1 1 : ^ >1  -"f':  ■ . 

b.  'Anthrdcoliih ; con'fifling  of  Carbon  go.  Au 
gill  5.'  Iron  3;  . Born. 


•Inc-'  < 
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VOLCANIC  PRODUCTIONS. 


1 CINDERS, 

. . ..  ■ /:,  . j.  i .*  - 

. , , , ...0  !V  • . ;;;;  .)•.  • ..  j • j '/ 

A.  Loose. 

.•!  • . . . n ;i  ; _ :y.i'  •;  , "Us  U ■ ■■ : ■ 

a.  Ashes , of  a brownifh  or  reddifli  grey  co- 
lour; confidence  loofe  and  dufty;  very,  light  and 
fubtle,  and  fmooth  to  the  touch ; flowly  diffufible 
in  water,  and  whea  wet*  fomewhat  du&ile  ; effer- 
vefce  flightly  with  acids;  and  contain  about  half 
their  weight  of  argill,  a fmall  proportion  of  earth, 
calx,  magnefia,  and  iron,  and  the  remainder  is 
filiceous. 

b.  Scmd;  confiding  of  minute  hard  grains,  that 

readily  fink  in  water;  generally  fragments  of  lava 
and  fcoriae,  together  with  olivia,  garnets,  feltfpar, 
and  Ichorl.  ^ 

B.  Coherent, 

a.  Puzzolana  ; colour  reddifh  brown,  grey,  or 
greyifh  black ; that  of  Naples  grey ; that  of  Ci-* 
vita  Vecchia,  reddifh  brown;  furface  rough,  un- 
even, and  of  a baked  appearance ; pieces  of  va- 
rious fizes,  from  the  fize  of  a nut  to  that  of  an 

1 a egg; 
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egg;  frafture  uneven,  or  earthy,  and  porous; 
commonly  filled  with  particles  of  pumice,  quartz, 
fccrae,  &c. ; very  brittle ; does  not  effervefee 
with  acids;  magnetic  before  it  is  heated,  but  not 
after;  contains  filex,  argill,  and  iron. 

b.  Trass , or  Terras  ; referhbles  puzzolana; 
though  often  the  product  of  pfeudo  volcanos,  or 
external  fires ; colour  greyifh  brown,  or  yellow- 
ifh ; furface  rough  and  porous;  fra&ure  earthy, 
rarely  lamellar ; found  principally  near  Ander- 
nach.  in  the  vicinity  of  the  Rhine  ; alfo  near 
Frankfort,  Cologne,  Plcith,  &c. ; and  there  called 
Duffftein  ; containing  fragments  of  argillite  and 
'bafaltine,  often  branches  of  trees  half  cleared,  and 
impreflions  of  leayes,  with  mica,  iron  ore,,  &c. 

• 1 ’ ; > t ■ . , ‘ * * ‘ ; 

q.  Tafa  ; a kind  of  puzzolana  formed  by.  na- 
ture into  a mortar ; colour  brown,  or  r.eddifh 
brown,  brick  red,  or  fpeckled  with  various  co- 
lours ; fra&ure  earthy ; contains  fand,  fcoriae, 
fragments  of  lava,  limeftone  and  pumice  ; often 
bafaltines  and  Vefuvian ; commonly  magnetic, 
and  not  eafily  decompofed  by  the  action  of  the 
ore. 

,•  . 1 • » * 

\ , 

d.  Pumice ; colour  grey,  rarely  brown,  or 
blackened  by  fuliginous  fumes ; furface  rough  and 
fibrous,  with  elongated  pores ; fometimes  fibres 
not  difcernible  ; fraflure  flriated  and  open,  un- 
even and  fplintery  ; fragments  oblong,  obtufe,  and 
irregular;  brittle  in  a high  degree;  fulible  at 
*30.  o.  into  a grey  flagg.  ^ 


e.  Piperino ; 
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t.  Piperino  $ a concretion  of  volcanic  allies, 
and  is  faid  to  be  the  fubftance  that  covers  Pom- 
peia;  colour  grey  or  reddifh  brown;  fraflure  ear- 
thy ; contains  fragments  of  white  marble,  feltfpar, 
mica,  garnets,  fcoriae,  gypfum,  fchorl,  granite,  &c. 
fometimes  magnetic  ; if  preferved  from  moifture, 
it  hardens  in  the  air, 

II.  LAVA, 

Any  matter  that  has  iffued  out  of  a volcano  in 
a liquified  ft  ate.  or  that  has  accompanied  or  been 
enveloped  in  fuch  liquified  matter.  Kirivctn. 

a.  Cellular ; colour  brown,  or  greyilh  black; 
furface  unequal,  rough,  and  full  of  cavities ; af- 
fe&s  the  magnetic  needle. 

b.  Compact ; earthy  fubftance,  or  matter,  which, 
after  having  been  fufed,  but  not  vitrified,  becomes, 
on  cooling,  compaft,  clofe,  and  folid. 

i 

III.  VITREOUS  LAVAS. 

a.  Glass ; fuch  matter  as  has  been  expofed  to 
the  greateft  heat,  and  from  the  compofition,  moll 
fufceptible  of  vitrification  in  a moderate  heat; 
colour  black,  green,  yellow,  or  greyilh  white  ; 
found  in  detached  maftes ; either  lpongy  or  cora- 
pa6t  fraUure. 

b.  Enamel ; refembling  vitreous  lavas,  is 
the  imperfea  vitrification  called  enamel ; colour 

white. 


I 
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white,  grey,  or  brown,  often  with  round  fpots,  of 
a different  colour  from  the  ground;  fometimes 
contains  cryftals  of  fchorl,  or  feltfpar,  not  com- 
pletely melted ; frafiure  rather  more  granular 
than  that  of  glafs. 

* ■ . r i * 

c.  Scoritf;  compounded  of  iron  and  ftony  mat- 
ter, and  owe  their  fufion  to  fulphu rated  iron  ; 
they  are  tumefied  and  expanded  by  the  fulphure- 
ous  vapours ; colour  generally  black ; fometimes 
reddilh  from  the  calcination  of  the  iron  ; furface 
rough,  and  uneven  ; texture  cavernous  ; the 
cavities  larger  and  more  frxcgTtfajr  than  thofe  of 
cellular  lava,  but  never  fibrous. 

d.  Slaggs,  refemble  the  drofs  of  forges,  gene-* 
rally  red  and  heavy. 


t 
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NATURALIST’S  and  TRAVELLER’S 

COMPANION,  &<% 

_ • -ir* • -•  *’ '‘i J i” * . ' . r r 


PART  the  SECOND. 

ALTHOUGH  it  may  he  admitted  with  peculiar 
honour  to  the  prefent  age,  that  the  know- 
ledge of  natural  hiftory  and  of  fcience  in  general 
has  been  of  late  confiderably  enlarged  ; yet  as  the 
objects  of  human  inquiry  are  numberlefs,  and 
frequently  difperfed  in  diftant  parts  of  the  globe, 
as  well  as  complicated  in  their  hiftory,-  the  fenti- 
ments  of  an  ancient,  philofopher  may  be  adopted 
even  at  this  day  with  propriety  : “ Multa  etenim 
“ funt  qua  efle  audivimus,  qualia  autem  fint  ig- 
<c.  noremus-!  Ouamque  multa  venientis  aevi  popu- 
<5  lus,  ignota  nobis,  fciet*T* 

At  the  fame  time  if  we  refleft  upon  the  forego- 
ing  fuggeftion,  refpe&ing  the  amazing  progrefs 
made  in  natural  hiftory  within  the  fpace  of  a few 
years,  we  may  find  fufficient  inducement  to  per- 
severe in  purfuits  fo  worthy  of  a rational  mind. 

* Seneca. 

It 


\ 
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It  would  render  natural  hiftory  much  more 
pleafing.  as  well  as  greatly  tend  to  it’s  progrefs, 
were  the  limits  of  our  knowledge  therein  pre- 
cifely  afcertained,  that. travellers  and  curious  per- 
sons, who  have  little  leifure  for  reading,  might 
not  only  be  informed  of  what  is  already  difcover- 
ed,  but  alfo  of  what  is  (till  doubted,  or  unknown; 
by  which  means  their  inquiries  would  be  better 
directed,  and  more  conducive  to  real  information 
and  ufeful  difcovery. 


* 


' 
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SECT  I. 


Observations  and  Queries  respecting  Learning , 

Antiquities , religious  Rites,  polite  Arts , Cste. 

Ingenuous  arts,  where  they  an  entrance  find. 

Soften  the  manners,  and  fubdue  the  mind*. 

1.  r I 'HE  alphabets  of  the  various  nations,  their 
pronunciation  and  numeric  value,  with 
their  numeric  figures,  if  different  from  the  letters 
of  the  alphabet,  and  books  written  in  each  lan- 
guage, efpecially  grammars,  dictionaries.  Sec.  with 
the  dates  of  each  when  written,  merit  the  invefti- 
gation  of  the  curious ; likewife  the  materials  ufed 
for  writing,  and  their  preparation,  as  the  methods 
of  making  ink,  paper,  and  pens,  and  of  fizing  and 
gluing  the  paper ; the  art  of  printing,  and  the 
contrivances  for  doing  it. 

2.  Manufcripts,  in  good  prefervation,  of  the 
Hebrew  Bible,  or  parts  thereof,  particularly  if 
upwards  of  300  years  old. 

3.  Books  containing  the  religious  principles  of 
any  nation  or  people,  and  which  ufually  are 
written  in  a dialed  different  from  that  which  fuch 
people  now  fpeak,  or  in  a poetical,  high  meta- 
phorical flyle,  and  therefore  underftood  by  few 
only,  and  for  the  molt  part  kept  very  fecret; 

* — — Ingenuas  didicifle  fideliter  artes 
Emollit  mores,  nec  finit  efle  feros, 

Ovid.  Pont. 

A a amongft 
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amonglt  thefe  we  may  enumerate  the  Chartah 
Bhade  Shattah  of  Bramah,  the  Chartah  Bhade  and 
Aughtorrah  Bhade  Shaftah,  the  Vedam*,  the  fa- 
cred books  of.  the  Perfees,  written  in  the  ancient 
Perfian  diale&.s,  called  the  Zend,  and  Pehlvit; 
the  Koran  of  Mahomet;  the  facred  books  of  the 
Mendaeans  or  Sabaitcs,  at  or  near  Baffora  in  the 
Perfian  gulph  ; the  voluminous  facred  books  of 
the  Lamas  in  Nexpal  and  Thibet,  called  Khan- 
giur,  and  it’s  myftic  part,  termed  Riiitb  ; the  facred 
books  of  the  priefts  in  Pegu  and  Siam,  and  others 
of  fimilar  tendency.  Thefe  would  be  hill  more 
valuable,  could  Englilh,  Latin,  or  French  tranlla- 
tions.  be  added.  ' • ; , 

4.  Defcription?' of  the  manners,  culloms,  feafts, 
and  religious  ceremonies  of  the  refpetlive  nations ; 
the  architecture  both  exterior  and  interior  of  their 
temples,  religious,  public,  and  private  buildings  ; 
the  figures,  names,  genealogies  and  ranks  of  their 
divinities  and  idols ; their  facred  and  domeftie 
uterifils,  the  calls  and  ranks  of  people,  the  learn- 
ing and  religious  tenets  of  each  nation,  to  all 
which  explanatory  drawings  would  be  required. 
What  nations  ufe  circumcifion,  and  what  are  the 
advantages  derived  from  fuch  a cuftom,  or  difad- 
vantages  from  the  omifiion  of  it  ? Is  circumci- 
fion ever  extended  to  the  females,  and  in  what 
manner  is  it  employed  ? 

; ;•  1 > .1  ■'  ■!'  . : : ' y'.'il  , ..  . 

* In  the  peninfula  on  this  fide. the  Ganges,  the  facred  books 
of  the  Bramins  are  contained,  in  the  Vedam,  copies  of  which,  in 
the  original  Sanfcrit  ch^rafler,  would  he  very  valuable. 

. + The^Pehlvi  is  a more  modern  dialett. 

i * , 
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5.  The  tranflations  of  the,  Bible  in  different  lan- 
guages; and  the  facred  books  of  Chrifiians  of  va- 
rious  denominations;  as  the  Georgian,  Armenian, 
Perfian,  ^Ethiopian,  Coptic,  Arabiq,,and  Syriac, 
efpec  tally  among,  the  Chrifiians  on,  the  Malabar 
coafl,  and  in  the  ifle  of  Socatora*. 

6.  The  hiftory  and  fuccefuon  of  princes,  the 
origin  and  migration  of  nations;  the  government 
and  political  conftitution  of  each  country ; the 
caufes  of  the  increafe  or  decay  of  power, 

7.  A relation  of  the  private  and  domeftic  life 
of  the  people  ; the  cuftoms  obferved  at  the  birth 
of  children;  the  marriages,  fepulchral  rites,  and 
any  other  circumftances  charaflerifing  each  na- 
tion. 

8.  An  account  of  the  aflronomy  and  chrono- 
logy of  different  nations,  whether  they  obferve 
the  fyftem  of  the  feven  days  of  the  week,  the 
names  for  thefe  days,  with  their  fignification.  The 
number,  names,  and  fignifications  of  their  months-; 
the  number  of  thefe  in  a year;  whether  they  are 
ufed  to  conciliate  the  moon’s  and  fun’s  motion  by 
any  intercalation,  or  a certain  cyclus  of  years  ; 
the  names  for  particular  ftars  and  conflellations  in 
the  zodiac,  with  their  fignifications  ; the  diftinc- 
tions  of  the  other  ftars  from  the  planets,  with  the 
length  of  their  revolutions. 

The  Hate  in  which  the  art  of  drawing,  carv- 

* The  Neftorian  Chriftians  formerly  had  a fcttlement  among 
the  Indians  on  the  Malabar  coaft,  and  were  there  very  much  rc- 
fpected.  Arefome  of  thefe  ftill  exifting?  Have  they  any  an- 
cient Syriac  books  ? 
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ing,  and  engraving  in  ftone  has  been,  or  now  is. 
Specimens,  drawings,  or  cohesions  of  old  infcrip- 
tions,  engravings,  feals,  gems,  ftatues,  carvings, 
baffo  and  alto  relievos,  and  the  places  where  each 
of  the  above  monuments  are  found,  the  fize,  fub- 
ftance  whereon  it  is  worked,  See.  the  ancient  and 
current  coin,  with  the  exaft  valuation, 


SECT. 
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SECT.  II. 

Commercey  Manufactures } Artsy  Trade , 

Jove  has  the  realms  of  earth  in  vain 
Divided  by  th’  inhabijable  main  : 

If  Ihips  profane,  with  fearlefs  pride. 

Bound  o’er  the  inviolable  tide*. 

Francis. 

DESCRIPTIONS  and  drawings  of  the  looms, 
tools,  machines,  See.  employed  in  manufac- 
tures, particularly  if  fimple,  ingenious,  and  gain- 
ing time  or  flrongly  increafing  power,  might  prove 
highly  beneficial. 

2.  An  account  of  the  planting,  gardening,  and 
agriculture  of  each  country ; the  manure  ufed, 
the  time  and  labour  employed  in  each  branch  of 
bufinefs;  the  price  of  labour,  the  implements  of 
agriculture;  the  kinds  and  quantities  of  corn  fown 
in  an  acre ; the  quantities  reaped  in  different 
foils ; the  proportion  of  vineyards  or  paflure  lands 
to  arable,  and  the  number  of  people  in  a fquare 
mile  of  paflure,  arable  lands,  vineyards,  or  any 
other  kind  of  plantation. 

3.  The  kinds  of  pigmertts,  flains,  and  dying 
materials  known  and  ufed,  particularly  in  China ; 

* Nequicquam  Deus  abfeidit 
Prudens  oceano  diffociabile 
Terras,  fi  tamen  impias 
Non  tangenda  rates  tranfiliunt  vada. 

Hor.  1.  1.  Od^  3. 

are 
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are  they  mineral  or  vegetable?  the  manner  of  pre- 
paring and  applying  thepa,  with  the  advantages  and 
difadvantages  of  each  fort  compared  with  ours; 
particularly  the  materials,  machines  and  methods 
employed  by  the  Indians  for  dying,  framing,  and 
printing  their  chintzes,  calicoes,  &c. 

4.  The  wood  and  timber  ufed  for  {hip  build- 
ing ; the  form  and  conftruCtion  of  the  {hips ; the 
wood  employed,  for  malls;  the  fuccedanea  for 
oakum,  ropes,  cables,  fails,  pullies,  &e.  with  the 
comparative  advantages  and  difadvantages. 

5.  The  means  devifed  for  catching  quadrupeds, 
birds,  fifties,  {hells',  &c.  either  for  food,  or  to 
prevent  the  increafe  of  fuch  as  are  noxious  to  the 
people  or  their  plantations;  are  any  animals  made 
tame  and  employed  to  catch  others,  or  are- any 
methods  ufed  for  killing  or  inebriating  them  ? 

6.  The  materials  of  clothing ; if  animal  {kins, 
the  manner  of  d.reffing  them ; if  the  hair  of  ani- 
mals, or  the  threads  of  certain  infects,  the  method 
of  fpi  lining,  twilling  and  wcavipg  fuch  fubftan- 
ces^  if  vegetables,  how  are  they  cultivated,  dreff- 
ed,  fpun,  and.  manufactured?  The  cut  and  make 
of  the  dreffes  in  general,  with  the  advantages  and 
difadvantages  of  each  particular  part. 

7.  The  various  objects  of  commerce  in  gene- 
ral, the  growth  and  manufacture' of  each  article, 
with  the  names  by  which  it  is  known,  and  it's  ufes, 
when  dcfigned  only  for  inland  trade;  the  price  of 
labour,  and  the  number  of  people  employed  in  each 
department. 

8.  It  is  a common  opinion,  that  large  quanti- 
ties of  remnants  and  rags  of  all  kinds  of  Icarlet 

cloth, 

✓ * 
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cloth,  are  yearly  carried  from  England  to  China, 
and  that  the  Chinefe  extraft  from  them  their  fine 
red  pigments.  If  this  be  true,  what  methods  are 
employed  to  extra  fit  the  colour  ? 

9.  It  has  been  obferved  that  analogous  fub- 
ftances are  molt  proper  for  dying  homogenous 
bodies*;  thus  animal  fubftances  are  bell  for  dy- 
ing wool  and  filk,  becaufe  wool  and  filk  are  ani- 
mal fubftances.  A blue  dye,  made  of  woad  (Ifatis 
of  Linnaeus)  is  found  to  be  full  of  infeCts.  Is  it 
not  the  fame  cafe  with  indigo?  Are  not  all  the 
lading  dyes  made  from  animal  fubftances,  or  of 
fuch  as  contain  numerous  infeCts  ? 

10.  The  manner  in  which  the  beft  indigo  is 
manufactured  in  the  interior  parts  of  Indoftan, 
and  the  plant  from  which  it  is  made.  Is  it  from 
the  Indigofera  or  the  Anil  ? Are  there  any  rules 
toafcertain  when  the  plant  has  foaked  fufficiently, 
and  how  long  it  ought  to  be  beaten  ? 

11.  Is  there  any  linen  made  of  flax  or  hemp, 
or  what  other  fubftances  are  fpun  and  wove  in  In- 
dia befides  cotton  ? What  ufe  is  made  of  the  yel- 
low or  brown  cotton  taken  from  the  Bombax  ? Is 
it  manufactured  for  apparel,  and  appropriated  for 
a certain  order  of  men,  as  priefts  or  Bramins  ? 

12.  Defcriptions  and  drawings  of  the  inftru- 
ments  and  machines  employed  by  the  Chinefe  and 
Indians  to  clean  the  cotton  from  the  feeds. 

13.  Is  only  European  zaffer  from  cobalt  ufed 
by  the  Chinefe  for  painting  their  porcelain  blue, 
or  have  they  fome  of  their  own  ? If  they  have, 

* Vid.  Hiftoire  de  l’Academie,  an.  1768.  art.  11. 

what 
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what  name  is  it  known  by,  and  how  is  it  manu- 
factured? It  is  probably  finer  than  ours,  from  the 
richnefs  of  the  old  China  figures. 

14.  The  preparation  of  the  pickle  or  catchup 
called  Soya ; is  it  made  from  the  Dolichos  Soya 
Linn.?  Is  fait,  wheat  or  barley  added,  and  in 
what  proportions  ? 


*• 
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SECT.  III. 

Metereological  Observations,  Food , Way  of  Liv- 
ing, Animal  CEconomy  in  general , &c. 

For  every  man  to  native  cuftom  prone. 

Conforms  and  models  life  to  that  alone. 

Goldsmith. 

IT  is  always  fatisfaCtory  to  have  regular  meteo- 
rological accounts  by  the  affiftance  of  a good 
barometer  and  thermometer;  and  to  obferve  at 
the  fame  time  the  quarter-  the  wind  blows  from, 
and  it’s  degree  or  violence ; the  quantity  of  rain 
and  fnow  by  inches ; the  fize  of  hailftones ; the 
appearance  of  aerial  phenomena,  as  aurora  bore- 
alis, or  northern  lights,  fiery  globes,  halos  or 
bright  circles  round  the  fun  and  moon;  with  the 
effefts  likewife  of  thunder  ftorms,  lightning,  See. 

2.  The  traveller  fhould  alfo  remark  the  fuccef- 
fion  of  feafons,  and  the  various  fruits  and  pro- 
ductions of  each  country  ; the  times  of  fowing 
or  planting,  as  well  as  of  harveft,  or  of  reaping 
the  grain,  «&c.  the  budding  or  flowering  of  trees, 
or  fhrubs.  The  food  of  the  inhabitants,  and  the 
preparation  of  it  previous  to  it’s  ufe. 

3.  Some  account  might  be  collected  of  the  gene- 
ral prevailing  difeafes  in  different  feafons,  and 
the  caufes  producing  the  fame,  or  the  remedies 
employed  for  curing  them,  and  the  methods  in 
which  remedies  are  adminiftered. 

B b 
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4.  Are  any  difeafes  caufed  by  the  effluvia  of 
certain  trees  or  plants,  or  is  the  touching,  hand- 
ling or  cutting  of  trees  or  plants  ever  fuddenly 
prejudicial'  to  health  P Does  the  effluvia  from 
fpice  trees  or  the  frankincenfe  tree  prove  dele- 
terious ? 

5.  What  are  the  effebls  or  fymptoms  which 
ariie  from  the  bite  of  poifonous  fnakes,  or  any 
reptile  or  infebt  ? Has  the  bitp  of  a fnake  ever 
been  found  to  have  a falutary  effebt  in  curing  a 
certain  previous  difeafe,  or  does  the  bite  of  one 
fnake  ever  deftroy  the  effebls  of  another  P Are 
there  any  counterpoifons  or  antidotes  ufual  againft 
the  bite  of  fnakes  ? Is  mufk  or  any  fpecies  of 
the  ariftolochias  a remedy  which  the  fnakes  avoid 
and  fly  from,  or  do  any  of  thefe  prove  lethal  to 
fnakes  ? 

6.  Is  the  pedra  de  cobra  ufed  as  an  antidote 
againft  the  effebls  of  the  bite  of  any  fnake,  and 
with  what  fuccefs  ? How  is  this  remedy  procured 
and  applied  ? 

- 7.  The  manner  of  managing  domeftic  animals, 
whether  in  health  or  otherwife.  The  animals 
which  the  natives  in  any  country  caftrate,  and  the 
effebls  produced  by  it;  as  well  as  the  period  when 
fuch  a cuftom  was  firft  introduced. 

8.  It  would  deferve  remarking  where  and  in 
what  manner  polygamy  is  introduced,  whether 
perpetual  or  temporary,  and  the  effebls  of  it  upon 
the  manners,  religious  or  civil  cuftoms,  popula- 
tion, &c.  of  fuch  countries.  Does  polygamy  pre- 
vent fome  men  from  procuring  wives,  or  are  the 
women  brought  from  neighbouring  nations  ? Is  it 
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any  where  cuftomary  for  one  woman  to  be  mar- 
ried to  feveral  hufbands  during  the  life  of  the 
firft  ? 

9.  Accurate  calculations  of  births  or  burials 
in  provinces  or  towns,  and  the  proportions  of 
males  to  females,  would  prove  very  valuable. 

10.  Have  any  buildings  or  fhips,  furnilhed  with 
ele&rical  rods  after  Dr.  Franklin’s  method,  ever 
received  any  injury  from  lightning? 

11.  Is  the  venereal  difeafe  cured  without  mer- 
cury ? and  if  fo,  by  what  remedies  ? 

12.  What  difeafes  attack  the  workmen  em- 
ployed in  different  kinds  of  manufactories  ? 
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SECT.  IV. 

Zoology. 

Non  ad  unam  natura  formam  opus  fuum  praeftat  j fed  in  ipfa 
varietate  fe  jattat. 

Seneca  Quaeft. 

1.  TT  would  greatly  tend  to  improve  our  know- 
ledge  in  this  department  of  natural  hiftory, 
were  the  following  remarks  refpe&ing  quadrupeds 
to  be  carefully  made ; viz.  the  general  times  of 
coupling  and  of  gelfation  ; how  many  young  are 
brought  forth  at  a time,  and  how  often  during  one 
feafon ; at  what  period  of  life  they  become  pro- 
lific or  barren : where  their  principal  refort  and 
dens  are  ; whether  the  males  afiift  the  dams  in 
providing  food  for  the  young  of  the  carnivorous 
tribe  ; how  long  thefe  are  under  the  prote&ion  of 
the  old  ones;  and  what  age  each  fpecies  attains  ? 

2.  It  might  be  inquired  whether  any  perfon 
hath  ever  feen  elephants  in  copulation,  which 
has  been  hitherto  denied ; it  is  faid  that  if  the  wild 
elephants  perceive  any  body,  they  immediately 
begin  to  rave,  and  ceafe  not  till  the  curiofity 
of  that  perfon  has  been  rewarded  with  death  ; 
and  though  the  Indian  princes  have  kept  great 
numbers  of  tame  elephants  of  both  fexes,  they 
never  could  procure  a breed  from  them.  What 
differentes  are  there  betwixt  the  African  and 

Indian 
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Indian  elephants  ? Is  the  ftru&ure  of  the  grinding 
teeth  equal  or  flat  in  all,  or  have  fome  elevated 
or  pointed  crowns,  firailar  to  thofe  of  carnivor- 
ous animals  ? Do  elephants  ever  (lied  their  tufks 
or  teeth,  or  are  they  permanent? 

3.  How  many  fpecies  of  tigers,  fo  called,  or 
more  properly  of  leopards,  panthers,  ounces,  &c. 
are  there  in  India,  and  what  are  the  Hated  and 
perpetual  marks  for  diftinguifhing  each,  in  differ- 
ent periods  of  life  ? What  other  animals  of  the 
feline  kind  are  found  in  India,  with  the  fpecific 

chara&ers  of  each  ? 

4.  Does  the  fliakal,  or  jackal,  (canis  aureus  Lin.) 

Hiear  any  refemblance  to  an  animal  commonly 

called  the  crofs-fox  (Pennant’s  Syn.  Quadr.) 
What  animal  do  the  Arabian  writers  call  banat- 
ef-auvi  ? 

5.  Are  armadilloes  (dafypodes  Lin.)  in  Afia  or 
Africa,  in  what  parts,  and  what  are  their  charaCler- 
iflics  ? 

6.  When  the  various  fpecies  of  the  feathered 
tribe  begin  to  couple  or  pair  fhould  be  noticed ; 
when,  where,  and  of  what  materials  each  bird 
builds  it’s  neft,  with  the  colour,  fize  and  number 
of  eggs ; how  long  the  eggs  are  in  incubation  ; 
what  the  young  are  fed  with,  and  at  what  periods 
they  are  fledged ; with  the  diftinClions  between 
male  and  female  birds  in  different  feafons  and 
ages. 

7.  The  migration  of  birds  fhould  not  be  disre- 
garded; but  their  merely  difappearing  in  one  part 
of  the  country  is  not  properly  a migration,  for  we 
frequently  find  that  birds  fhift  their  place  of  abode, 
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at  certain  feafons,  on  account  of  fome  palatable 
food,  which  may  be  more  plentiful  in  one  part 
than  in  another ; the  eroding  wide  feas  or  exten- 
five  continents  is  underftood.  If  any  bird  be 
found  out  at  fea,  the  fpecies  of  bird,  the  direction 
of  it’s  flight,  the  diftance  from  land,  and  the  lati- 
tude and  longitude  fhould  be  noted. 

In  figure  wedge  their  way. 

Intelligent  of  feafons ; and  fet  forth 

Their  airy  caravan,  high  over  feas 

Flying,  and  over  lands ; with  mutual  wing 

Eafing  their  flight  : fo  fleers  tlio  pruH^nt  crane 

Her  annual  voyage,  borne  on  winds  : the  air 

Floats  as  they  pals,  fann’d  with  unnumber’d  plumes*. 

In  northern  climates  it  would  be  ufeful  to  obferve 
when  fwallows  are  firft  feen,  and  when  they  difap- 
pear;  and  likewife  in  what  climates  they  have 
been  found,  whether  in  a torpid  or  aflive  ftate^ 
with  thedpecies  and  peculiar  chara&ers. 

8.  What  birds  or  animals  are  allowed  a privi- 
lege or  immunity  from  being  injured  or  killed? 

• and  what  may  be  the  reafons  for  the  fame,  or  the 
advantages  derived  therefrom  ? 

9.  Some  birds  of  prey  are  employed  in  the  eaft 
by  the  grandees  in  hawking  and  hunting.  What 
means  are  ufed  for  teaching  fuch  birds,  and  what 
are  their  differences,  fize,  figure,  plumage,  names, 
fpecific  chara£lers.  Sec.  ? 

10.  What  are  the  chara&er,  plumage,  food,  and 
ceconomy  of  the  Indian  ravens  (buceros  Lin.) 

11.  Are  there  any  humming  birds  (trochilus 
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Lin.)  in  the  Indies  or  China  with  a filiform  long 
tongue,  confiding  of  two  femi-cylinders  ? 

12.  What  are  the  peculiar  diftin&ions  of  the 
true  wild  peacock?  Are  there  any  white  pea- 
cocks in  India,  and  of  a feparate  fpecies  ? Is 
the  change  in  plumage  obvious  in  wild  peacocks, 
or  is  this  the  refult  of  domeftication  ? Do  white 
peacocks  breed  with  grey  and  green  ones,  and 
what  is  the  colour  of  the  young  breed  ? 

13.  Is  there  to  be  found  in  the  Indian  feas  a 
jaculator  fifli,  fcisena  jaculatrix*,  different  from 
the  chaetodon  roftratus,  Linn.  ? or  is  the  faculty 
of  (hooting  at  infe&s  with  a drop  of  water  peculiar 
to  thefe  fifli,  or  common  to  any  others  ? 

14.  Has  the  rajah  torpedo,  Linn,  or  the  cramp 
or  numb-fifli,  the  fame  eleftric  qualities  as  the 
gymnotus  eleflricus  ? 

15.  As  there  is  yet  wanted  a good  figure  of  the 
fea  cow  (trichechus  manatus  Lin.)  it  would  be 
defirable  to  procure  a good  drawing  of  it  while 
alive,  to  have  it  differed,  and  to  obferve  wherein 
it  coincides  with,  or  differs  from  other  animals 
nearly  related  to  it,  as  the  feal,  dolphin.  See. 

16.  -The  feafons  (hould  be  noticed,  when  differ- 
ent fpecies  of  fifli  fpawn,  and  the  rivers,  bays, 
(hoals,  or  fands  they  refort  to  for  that  purpofej 
what  age  they  attain  before  they  fpawn,  the  food 
they  eat,  the  age  they  live  to  as  accurately  as  pof- 
fible,  the  fize  they  acquire,  and  the  latitude  where- 
in they  are  generally  found ; the  method  of  catch- 

* Philofophical  Tranfa&ions,  Vol.  54.  and  Voh  56.  t.  8.  p. 
186. 
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ing  them,  and  to  what  ufes  alfo  they  are  applied 
when  caught,  and  whether  they  are  efleemed 
wholefome  food  or  the  contrary  ? 

17.  Which  fpecies  of  moth  is  it,  the  caterpillar 
of  which  in  China  affords  that  firong  grey  kind  of 
filk,  and  how  is  it  manufactured  or  wove?  How 
are  thefe  filkworms  or  caterpillars  preferved,  fed, 
and  managed  ? The  introduction  of  fuch  a new 
filk  into  England  would  be  a ufeful  acquifition, 
and  redeem  entomology  from  the  cenfure  it  is 
now  branded  with,  of  being  a mere  curiofity  void 
of  any  real  utility. 

18.  Are  there  any  rattle-fnakes  in  the  Indies  or 
China,  or  in  any  part  of  the  world  befides  Ame- 
rica ? 

19.  The  various  bundles  of  fwimming  fea  weeds 
ought  not  to  be  negleCted ; for  befides  the  differ- 
ent kinds  of  fuci  they  confift  of,  they  generally 
contain  fmall  crabs,  fhrimps,  or  other  fubmarine 
infeCts  or  worms,  fuch  as  the  onifci,  monoculi, 
fometimes  fir  ells  and  efcharae,  fertularise,  and  other 
corallines. 

20.  The  various  animals  inhabiting  fliells  de- 
ferve  invefiigation,  as  there  are  probably  new  ge- 
nera yet  to  be  difcovered : it  is  not  fully  afcer- 
tained  whether  the  inhabitant  of  the  paper-nautiius 
be  an  animal  really  belonging  to  that  flrell,  or 
only  ufes  it  in  the  fame  manner  as  fome  crabs  do 
other  {hells ; neither  is  it  known  whether  or  no ' 
the  paper-nautilus  animal,  or  the  fepia,  increafes 
or  enlarges  it’s  fhell.  Indeed  the  generation,  and 
general  ceconomy  of  all  the  mollufca  clafs  are  very 
imperfeClly  known, 

21.  Experi- 
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21.  Experiments  might  be  tried  to  ascertain 
whether  pearls  are  not  fuch  concretions  in  the 
fhells  wherein  they  are  found,  as  the  crabftones 
(lapides  feu  oculi  cancrorum)  in  the  fhells  of 
the  river  cray-fifh,  which  collefl  alkaline  or  cal- 
careous materials  from  the  food  of  the  animal  for 
the  formation  of  the  new  {hell,  as  do  the  mya  and 
mytilus  margaritifer  a new  layer  for  the  increafe 
of  their  fhells.  Do  the  fhells  containing  the  pearls 
gradually  increafe  through  the  year,  or  at  a cer- 
tain feafon  only  ? 

22.  It  fhould  be  carefully  remarked  which  of 

the  fhells,  efpecially  of  the  murex  and  turbo 
kinds,  afford  a red  or  purple  juice  fit  for  ftain- 
ing  or  dying  like  the  purple  of  the  ancients ; 
whether  the  dye  be  permanent,  and  the  method 
of  preparing  and  applying  it  by  fome  Indian  na- 
tions. D’Ulloa,  in  his  South- American  Voyage, 
Vol.  I.  page  182,  fpeaks  of  one  of  thefe  fhells 
found  near  Panama  on  the  Darien  Iflhmus ; and 
Janus  Plancus,  or  Giovanni  Bianchi,  in  his  work 
on  fhells,  mentions  the  turbo  fcalaris  Linn,  or 
wendeltrap,  as  affording  the  violet  purple  of  the 
Romans,  f . \ 

23.  Defcriptions  and  drawings  of  the  animals 
or  polypes  inhabiting  the  various  corals,  coral- 
lines, fponges,  echini,  or  fea-eggs,  afteriae  or 
Par  fifh,  fepiae  or  cuttle  hfh,  holothurise  or  fea- 
nettles,  and  all  the  various  mollufca,  and  the  po^ 
lypes  of  the  tubipores,  madrepores;  millepores, 
cellepores.  Sec.  deferve  the  attention  of  a natural 
hiftorian,  as  but  few  of  them  are  well  deferibed 
or  known. 
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SECT.  V. 


Itaque  ifta  quoque  naturae  rerum  contemplatio,  quamvls  non 
faciat  medicum,  aptiorem  tamen  medicinae  reddit. 

Celsus. 

i.  HTIIE  feeds  of  almoft  all  the  Indian  plants 
are  worth  colle&ing,  they  may  be  pre- 
ferved  in  the  manner  defcribed  in  fe£t.  III. 

2.  What  trees  bear  the  myrobalans,  a drug 
formerly  much  in  requeft,  but  at  prefent  in  little 
efteem  as  a medicine,  but  which  might  probably 
afford  fome  ufe  in  dying  ? What  fpecies  of  trees 
bear  the  myrobalans  bellirica,  chebula,  citrina, 
and  indica  or  nigra ; whether  a kind  of  phyllan- 
thus  as  the  myrobalanus  emblica  ? The  ufe  alfo 
of  the  fame  in  India  P 

3.  Is  the  aloe-wood  or  eagle-wood,  the  ca- 
lambac;  and. the  agallochus,  the  fame  or  different? 
The  place  from  whence  procured,  with  the  gene- 
ric and  fpecific  characters  ? 

4.  Is  the  orchel  or  rochel  (lichen  rocella, 
Lin.)  which  is  found  in  Madeira,  and  ufed  to  dye 
red,  a kind  of  lichen  or  a zoophyte  ? Is  the 
fteeping  it  in  putrid  urine  fuff  cient  to  prepare  it  ? 

5.  Where  does  the  lignum  rhodium  grow? 
Is  it  a kind  of  nyftanthes  or  Indian  jafmine  ? 

' 6.  Of  what  genus  and  fpecies  is  the  tea-wood, 
of  which  tea-chefts  are  made  ? 


7.  What 
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7-  What  is  the  wood  tek  on  the  Malabar 
eoaft,  oF  which  the  Indian  fliips  are  built?  Is  it 
a fa6t  that  it  is  never  attacked  by  Tea  worms  (te- 
redo, Lin.)  ? 

8.  The  various  kinds  of  pulfe,  as  peafe,  beans, 
phafeoli,  See  efpecialiy  fuch  as  are  reared  at  the 
Cape  of  Good  Hope,  and  exported  to  the  Indies  ; 
the  other  fruits  likewife  which  are  cultivated  at 
the  Cape,  and  taken  in  as  refrefhments  on  board 
the  European  fliips. 

9.  The  different  kinds  of  palm  trees,  their  na- 
ture, foil,  rharskA^rc;  names  given  by  the  natives, 
and  the  ufes  they  put  them  to,  or  their  Fruits, 
leaves,  bark,  pulp,  &c. 

id.  To  what  genus  and  fpecies  does  the  grafs 
tailed  Tatack  belong  ? and  where  does  it  grow, 
befides  Madagafcar,  Java,  the  Malay  Iflands,  and 
the  French  If! e de  Bourbon?  The  graffes  in  ge- 
neral which  thrive  in  particular  countries  and  cli- 
mates, with  the  foil  and  culture,  and  the  kinds  of 
cattle  mod  addicted  to  each. 

n.  What  plant  bears  the  famous  Indian  nut, 
which  is  ufed  as  a reftorative,  and  is  immenfely 
dear,  being  fold  according  to  fome  at  three  thou- 
fand  pounds  each  ; the  place  where  it  is  culti” 
vated,  the  foil  it  requires,  and  it’s  real  or  imagi- 
nary virtues  ? 

12.  TheColumbo  root,  called  by  the  Portuguefe 
Raiz  de  Mozambique,  is  a native  of  the  continent 
of  Alia,  but  it  has  been  tranfplanted  to  Columbo 
in  Ceylon,  and  the  Dutch  now  fupply  all  AFia 
with  it.  Is  it  different  (lorn  the  root  of  Lopez  or 

CC'2  Lopezia; 
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Lopezia ; and  if  fo,  what  are  the  characters  of 
each  ? 

13.  A defeription  of  the  final!  grains  and  pha- 
feoli,  with  which  the  Indians  on  the  Coromandel 
coaft  fow  their  fields  after  the  rice  harveft,  with 
the  minutiae  of  their  cultivation,  efpecially  the 
machines  employed  for  watering  the  grounds. 

14.  A tree  or  plant  in  Cochin  China,  called 
Tfai,  on  being  fermented  like  Indigo,  plentifully 
lurnifhes  a green-coloured  flour,  which  in  dying 
gives  a lading  tin&ure  of  a fine  emerald;  it  would 
be  therefore  worth  inquiring  after  the  method  of 
extracting  the  colour,  and  the  additional  fubftan- 
ces  employed  in  fixing  it,  and  what  fluffs  are  belt 
fitted  to  receive  the  fame. 

15.  Are  the  ftamina  of  the  pterocarpus  draco, 
Lin.  which  is  called  Draco  arbor  filiquofa  populi 
folio,  by  Commelin,  and  Lingoum  by  Rumph. 
Amb.  2.  t.  70.  connected  or  feparate? 

1 6.  Which  genus  of  plants  does  the  true  ebony 
belong  to  ? Is  it  an  afpalathus  P 

17.  Many  varieties  of  rice  are  found  in  India, 
as  the  red,  with  red  hulks ; the  little  rice,  fmall 
grained,  oblong  and  tranfparent;  the  great  long 
rice,  with  round  grains ; the  dry  rice,  which 
grows  belt  on  a dry  foil,  and  requires  no  water- 
ing ; and  the  common  rice ; are  thefe  various 
kinds  of  rice  different  fpecies  or  varieties  only  ? 
The  culture,  characters,  and  fpecimens  of  each, 
if  different,  would  be  neceffary. 

18.  There  is  an  elaftic  gum,  called  Borrachio 
in  Portuguefe,  and  Kaoutchuck  in  the  language 
of  the  natives  near  Cayenne  in  South  America,  of 

which 
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which  it  is  faid  the  Chinefe  make  rings  for  lafcivious 
purpofes,  but  here  ufed  by  furgeons  for  injecting 
liquids,  and  by  painters  for  rubbing  out  black- 
lead-pencil  marks.  Is  this  gum  manufa&ured  in 
India  or  China,  and  from  what  plant,  and  in  what 
manner,  with  the  different  ufes  it  may  be  applied 
to  ? Is  the  plant  an  Euphorbia  or  Apocynum  ? 

19.  What  plants  produce  gum  myrrh  and  gum 
ammoniac,  and  how  are  they  colle&ed  ? 

20.  What  plant  affords  the  gummi  rubrum  a£- 
tringens  from  Gambia  ? 
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A fid  join  both  profit  and  delight  In-  one*. 
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npHE  manner  of  working  mines,  and  the  me- 
A thods  employed  in 'getting,  breaking,  and 
extracting  the  ores;  the  tools  and  machines  em- 
ployed for  each  of  thefe  purpofes,  are  fubjeCts 
worthy  of  inquiry.  Is  gunpowder  ever  ufed  to 
blaft  the  {tones  or  ores  ? The  manner  in  which 
the  ore  or  metal  is  found  under  ground,  whether 
in  perpendicular  veins,  or  in  vicinity  to  them  ; in 
horizontal  flat  ftrata,  loofe  pieces,  or  in  folid 
continued  bodies ; in  what  kind  of  (tone,  and  at 
what  depth ; the  means  of  carrying  off  the  water 
when  prefent  in  th'e  mines.  The  vapours  found  in 
them,  whether  mephitic  and  noxious,  or  inflam- 
mable when  fire  or  light  comes  in  contact  with 
them. 

2.  The  manner  in  which  white  copper,  refem- 
bling  filver,  is  manufactured,  and  the  various  pro- 
celfes  whereby  it  is  done. 

3.  The  operations  tifed  in  extracting  the  me- 
tals from  the  refpeCtive  ores,  with  fpecimens  and 
names  of  the  ores,  and  the  places  where  they  are 

* Simul  et  jucunda  et  idonea  dicere  vita?. 

Hor. 

procured ; 
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procured  ; the  produfts  yielded  from  the  ores  by 
fufion  ; the  fluxes  added  to  promote  fulion,  or  the 
fubftances  to  prevent  volatilization,  and  whatever 
is  fubfervient  towards  refining  of  metals  or  regu- 
lufes  ; with  the  ftruftures  and  materials  of  the 
ovens,  the  fuel  and  quantities  of  it  employed, 
the  time  for  each  operation,  and  the  prepara- 
tory cautions,  including  the  picking,  pounding, 
wafhing,  fifting,  and  uftulating  of  the  ores; 'and 
drawings  of  the  various  machines  and  tools  ufed 
for  each  purpofe. 

4-  The  places  from  whence  the  various  gems 
or  precious  Hones  are  procured,  with  their  prices 
on  the  fpot ; the  ground  and  ftrata  wherein  they 
are  found,  and  the  figure  or  form  of  each  kind 
before  being  cut,  whether  determinate  and  gene- 
ral, or  accidental. 

■ 5.  The  manner  of  manufafturing  thofe  im- 
menfe  quantities  of  faltpetre  annually  exported 
from  the  Eaft  Indies;  the  foil  employed  for  the 
lixivium,  and  the  manner  of  preparing  the  foil. 
Are  any  animal  or  inflammable  fubftances  added 
to  it?  By  what  means  is  lixivium  precipitated 
Is  an  alkali  ufed  for  that  purpofe,  and  how  is  the 
alkali  procured?  Is  any  ufe  made  of  the  remain- 
der of  the  lixivium  after  the  precipitation  of  the 
faltpetre  ? Is  the  lixivium  boiled,  and  infpiffated 
by  fire  for  the  cryftallization,  or  by  the  heat  of 
the  fun  ? 

6.  If  borax  be  artificial,  in  what  manner  and 
from  what  fubftances  is  it  made  ? If  native,  in 
what  ftrata  and  foil  does  it  lie  ? 

7.  How  far  has  the  knowledge,  value,  and  ufe 
of  metals  extended  amongft  nations  ? 
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SECT.  vir. 

Directions  for  taking  off  Impressions  or  Costs 
from  Medals  and  Coins . 

1 ■ , Et  castera  pene  gemelli. 

Ho  rat.  Ep.  X. 

/CHIEFLY  owing  to  the  coft  required  for  pur- 
chafing  a cabinet  of  medals,  it  has  happened 
that  the  ftudy  of  them  has  hitherto  been  confined, 
comparatively,  to  a few  individuals.  Another 
principal  impediment  to  the  cultivation  of  an  ac- 
quaintance with  them,  has  arifen  from  the  diffi- 
culty of  underftanding  the  inferiptions,  for  want 
of  a fufficient  knowledge  of  languages ; on  which 
account,  in  particular,  this  ftudy  has  been  con- 
demned by  the  illiterate  as  barren  and  ufelefs^ 
but  fuch  as  are  acquainted  with  the  advantages 
which  have  already  refulted  from  thofe  nummi 
‘memorialeSy  cannot  hefitate  a moment  to  affift  in 
promoting  a more  general  purfuit  of  the  fubje£t*. 

While  Coloffian  ftatues,  and  the  hardeft  marbles, 
with  their  deepeft  inferiptions,  are  deftroyed  by 
accidents,  or  by  time,  and  paintings  finifhed  with 
the  higheft  colours  quickly  fade,  a medal  fiiall 
furvive  innumerable  accidents,  and  difclofe  his- 
torical fafts  a thoufand  years  after  ftatues  are 

* Though  the  ftudy  of  medals  does  not  properly  belong  to 
natural  hiftory,  this  (hoit  account  of  taking  imprefiions  from 
them,  may  prove  acceptable  to  fome  travellers. 
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crumbled  away;  and  when  nothing  but  the  names 
of  an  Apelles  or  a Praxiteles  remain.  Does  not 
a {ingle  medal,  of  which  we  are  in  poffeffion,  give 
us  greater  light  into  hiftory,  than  the  once  famous 
libraries  of  Alexandria  and  Pergamos,  which  are 
now  no  more  ? From  thefe,  and  many  other  con- 
fiderations,  I would  willingly  contribute  my  en- 
deavours to  render  this  lludy  more  general,  and 
confequently  more  ufeful,  I have  tried  a variety 
of  methods  to  enable  a young  mcdallift  to  colleft 
a cabinet,  which  may  initiate  him  into  the  know- 
ledge of  medals  and  coins  at.  a trifling  expence. 

The  method  of  taking  off  plaller  of  Paris  and 
fulphur  impreflions,  is  known  to  every  body ; the 
firft  is  too  foft  to  preferve  them  from  injury,  and 
the  brittlenefs  of  fulphur  is  a greater  objefcfion. 

By  forming  a coat  or  layer  of  thin  metal  over 
the  plafter  of  Paris,  it  would  be  a confiderable 
defence.  Tin  is  the  cheapeft  and  moft  conveni- 
ent metal  for  the  purpofe,  as  it  is  fufficiently  flexi- 
ble, and  at  the  fame  time  very  .much  refembles 
filver.  The  tin-foil  fhould  be  of  the  fame  kind 
with  that  ufed  for  filvering  looking-glalfes.  It 
fhould  be  laid  over  the  medal  or  coin  intended  to 
be  taken  off,  and  then  rubbed  either  with  a brufh, 
the  point  of  a fkewer,  or  a pin,  till  it  has  received 
perfeftly  the  impreffion  of  the  medal ; the  tin-foil 
fhould  now  be  pared  off'  round  the  edge  of  the 
medal,  till  it  is  brought  to  the  fame  circumfer- 
ence : the  medal  muff  then  be  reverfed,  and  the 
tin-foil  will  drop  off  into  a chip-box  or  mold 
ready  to  receive  it,  the  concave  fide  of  the  foil, 
or  that  which  is  laid  on  the  face  of  the  medal, 
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being  uppermoft ; upon  this  pour  plafter  of  Paris 
made  in  the  ufual  manner,  and  when  dry,  the 
figure  may  be  taken  out  of  the  box  or  mold,  with 
the  tin-foil  flicking  on  the  plafter,  the  convex-fide 
being  now  uppermoft  again,  in  which  pofition  it  is 
to  be  kept  in  the  cabinet,  after  it  becomes  dry. 
To  have  an  impreffion  very  perfe£t,  the  thinneft 
tin-foil  fhould  be  made  ufe  of*. 

The  impreffions  taken  in  the  foregoing  manner 
almoft  equal  filver  medals  in  beauty,  and  are  very 
durable : if  the  box  or  mold  fi  be  rather  larger 
than  the  impreffion  of  tm-foil,  ihc  plafter,  when 
poured  on,  runs  round  it’s  edges,  and  forms  a 
kind  of  white  frame,  or’  circular  border,  round 
the  foil,  whence  the  new-made  medal  appears  the 
more  neat  and  beautiful.  If  this  tin-foil  be  gilt 
with  gold-leaf,  by  means  of  thin  ifinglafs  glue,  or 
boiled  linfeed  oil,  the  medal  will  refemble  gold. 

* This  method  does  not  in  the  lead  injure  any  medal  or  coin. 

+ Chip  boxes,  ufed  by  apothecaries,  anfwer  this  purpofe,  and 
may  be  ealily  procured.  A flip  of  paper  wrapped  round  any 
eircular  body  with  a flat  furface,  is  equally  convenient. 
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iron  and  it’s  ores,  31,  136,  145 
....  Argillaceous  ore  of,  146 
. — grey  ore  of,  1 46 

haematite,  1 46 

....  native,  , ,146 

fulphuret  of,  147 

....  fpathofe  ore  of,  1 4 6 

ftone,  . . 147 

. — fulphate  of,  1 47 

Kali  vurlulatum,  . 50 

Kaoutchuck,  an  elaftic  gum, 

196 

Killas,  . , 1 16 

Krag,  . . 1 1 6 

Kramer’s  antifeptic  powder  for 
preferving  birds,  j 1 , 16 

Kuckahn’s  method  of  preferv- 
ing birds,  15,  17 

obfervations  on,  15, 

il 

Kupfer  nickel,  • 150 

Labrador  feltfpar,  125 

hornblende,  113 

Lac  lunse,  . . 1 1 2 

Lama’s  facred  books,  178 

Lampyris,  . . n.  3 

Lapis  calaminaris,  1 34 

lazuli,  . . 126 

lydius,  , 1 26 

....  ollaris,  . 1 09 

Latent  heat,  , , n.  84 

Lava,  . . 173 

vitreous,  . 173 

Lead,  26,  136,  140 

....  amalgam,  141 

. . : . antimonial  ore  of,  1 42 


Page 

Lead  black,  . *7° 

....  black  fpar  of,  142 

brown  fpar  of,  142 

....  carbonate  of,  141 

chalk  of,  » 141 

galsena,  fulphuret  of  lead, 

or  fulphurized  ore  of,  1 42 
. . . . mephite  of,  . 14I 

....  native,  . 241 

....  native  glafs  of,  242 

....  phofphorated  ore  of,-  243 
....  pyritical  ore  of,  142 

red  ore  of,  . 141 

....  fpathofe,  o 14X 

tranfparent,  . J41 

....  white  ore  of,  341 

....  yellow  ore  of,  143 

Learning,  queries  refpe&ing, 

177 

Leman’s  method  of  preferving 
birds,  . n.  17 

Leopards,  . „ 189 

Lepidolite,  . . 114 

Lepidoptera  clafs,  n.  4.  p.  8 
Leptura,  . . n.  3 

Libellula,  . . n.  3 

Lignum  Rhodium,  194 

Lime,  » 103 

....  of  arfenic,  . 78 

Limeftone,  . . 204. 

with  argillite,  1 29 

Linnaeus’s  method  of  preferving 
birds,  . . 16 

feeds,  26 

Lithomarga,  . . 113 

Liver  of  ftone,  . 408 

fulphur  in  water,  43 

Lizards  to  preferve,  1 8 


Lobfters, 

Lucanus, 

• • n.  £ 

Madrepores, 

i 1 • ^ 

E e 

Magnefia. 
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Page 

Magnefia,  . 66,  109 

Magnefian,'  . 14 

carbonate, 

chalk, 

» earth,  6c,  103,  133 

- muriate,  43,  59 


> 1 S 

60 

60 


Magnefium, 
Maltha, 
Manganefe, 


nitre, 

vitriol. 


Page 

Mercury  or  quickfilver,  1 16 
‘ . . 138 

Metallic  fubftances  in  water,  73 
Metals  to  colleft,  93,  200 

the  knowledge  of  their 

ufes,  . 4 icjq 


42.  58  Meteorological  obfervations  re- 


55  commended, 
137  Mica  or,  glimmers, 
1 66  Millepores, 

1 1 57  Mineral  alkali. 


black  calciform,  158  elaftic  gum, 


46; 


104 

46 


-  native,  . 157 

- — - - oxyde  of,  1 57 

. filiceous  ore  of,  1 

_ '•.'hf-e^xj-'dared,  157 

Manganefcous  wolfram,  1 59 
Mantis,  , n.  4 

Manufactures,  queries  upon, 

1 Sr 

Marble,  . 

Marine  alkali. 

Marl, 

Marriage  ceremonies. 

Martial  chalk, 

. mephite, 

-  muriatic  fpar, 

vitriol,  . 73 

Medals,  impreffions'  of. 
Medicinal  waters, 

analyzing 
Meloa, 


185 

4 
100 
167 
16  6 
169 
4r 


pitch, 
tallow, 

water  to  analyze. 
Mineralogy,  queries  upon,  198 
Mines,  method  of  working,  1 98 
Mifpickel,  . . 132 

Mollufca,  . • 102 

Molybdate  of  lead,  141 

Moonftone,  . . 124 

Mother  water  of  nitre,  64 


128  marine  fait,  65 


method  of  killing. 


Menackanite, 


1 79  Moths,  where  found, 

71  .....  how  caught, 

71 

109  Mountain  potalh, 

147  foap, 

201  Mullen, 

method  of  with  afbeftinate, 

41  filiceous  fchiftus,  133 

n.  3 ..trap,  . 131 


4 

8 

8 

166 

113 

13* 

J 3r 


.<  . 160  Muriate  of  ammoniac,  101 

....... native,  160  ..lime,  . 65 

Mendteans.facred  books  of,  178  mragnefia,  43,  59 

Mephite  of  lead,  . 141  oxygenated  of  pot- 

magnefia,  60  afh,  99 

potalh,  98  potafh,  99 

zinc,  „ 154  foda,  . 53 

Mephitic  pcid,  45,85,96  Muriated  ammoniac,  101 


M * 


tartar. 


98  Muriates, 


99,  144 
Muriatic 


/ 


Muriatic  acid  gas, 

earth,  . 

Muri-calcite, 

Mufca,  « 

Mufcovy  glafs,  * 
Mutilla,  . 

Myrinillion,  . , 

Myrobalans, 

Myrrh,  how  produced* 
Mytilus  margaritifer* 


Nagyag,  yellow  ore  of. 

163 

163 

Naptha,  , 

165 

Natrum,  - . , 

46 

Natrum  vitriolatum,  48 

* 100 

Nautilus, 

1 92 

Necydalis,  . . 

n-  3 

Nepa, 

n.  4 

Nells  of  birds, 

22 

Net  for  catching  water  infeds,  3 

mg,  . * 

9 

Neuroptera  clafs,  n.  5., 

p*  10 

Nickel,  . 1 36, 

, 150 

native. 

. 150 

calx  or  oxyde  of. 

150 

150 

Nitrate  of  ammoniac. 

102 

lime. 

64 

58 

99 

IOI 

Nitrates, 

99 

Nitrate  of  potafh, 

' 99 

Nitre  or  faltpetre, 

99 

* . . . fixed  by  itfelf. 

98 

....  of  magnefia,  * 

58 

52 

Notoneda, 

4 

Novaculite, 

1 16 

Nydanthus,  , 

194 

Pag 

izi 
1 16 
n.  6 

97 
119 
1 22 

*5* 

1 89 

73 

82 
84 

78 
gasi 

83 

189 

n.  4 

Parthenum,  . . 136 

Peacocks,  wild,  . 191 

Pearl  fpar,  . 1 04 

Pearls,  formation  of,  1 93 

Peas,  . . 195 

Pedra  de  cobra,  . 186 

Pehlvi,  . . 178 

Petroleum,  . 1 69 

Petrofilex,  i 1 23 

Prehnite,  . . ; 126 

Phalasna,  . . n.  4 

Phafeoli,  kinds  of,  195 

Phlogifticated  air,  85,  92 

.---gas,  _ _ 85 

vitriolic  acid,  97 

Phlogifton  of  Kirwan,  87 
Phofphate  of  alumine,  1 1 2 

..........  baryte,-  1 oS 

lime,  106 

Phofphoric  gas,  83 

fpar,  105 

Phofphorated  hy  drogenated  gas, 

83 

Phrygamia,  . n.  9 

Pipeclay,  , uz 

E e 2 Pitch- 


( ) 

Page 

82  Obfidian,  * 

60  Odohedrons, 

] 05  Oeftrus, 
n.  6 Oil  of  vitriol, 

1 1 3 Olivia, 
n.  6 Opal, 
n.  3 Orpiment,  yellow, 

184  Ounces, 

197  Oxyde  of  arfenic, 

193  Oxygen,  definition  of, 

gas,  # • 

Oxygenated  arfenic, 
muriatic  acid 


Palm  trees,  kinds  of. 
Panthers, 

Papilio,  . 
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' 

Page 

Page 

Pitchfcone,  . 

l 22 

Raphidia, 

n.  5 

*33 

Rattlefnakes,  enquiries 

con- 

Plants  to  prelerve  and  tranf- 

cerning. 

192 

port. 

23 

Ravens,  Indian, 

1 00 

....  to  describe  and  draw. 

Realgar, 

*5* 

xi.  xv 

Religious  rites,  queries  on 

> >77 

^ to  dry. 

33 

Reptiles  to  preferve. 

21 

— . to  take  impreflions  of,  39 

Refplendent  hornblende 

> >3 

rlafter  of  Pans,  62 

106 

Rhomboidal  nitre. 

IOI 

62 

Rice,  kinds  of. 

196 

» - -■»  - (tone,  . 

62 

Riute,  facred  book. 

178 

Platina,  , . 

1 37 

"'Rochel, 

194 

Plumbago, 

170 

Rock  oil. 

165 

170 

Rofe  fpar. 

127 

Poifons,  effe&s  of. 

186 

Rubellite,  . 

1 20 

Polite  arts,  queries  uport^ 

*77- 

Rut>yy-  • - . , - ’ - 

118 

Polygamy,  how  employed. 

1 86 

Ruby  arfenic. 

>32 

Polypes, 

193 

Ruddle  (tone 

>34 

Ponderous  earth,  103, 

107 

Ruft  of  iron. 

7 1 

**3 

fpar,  107, 

108 

Porcelain,  • 

113 

Sal  ammoniac. 

lor 

Potalh,  . « 

98 

. . catharticus. 

48 

Potftone, 

109 

. . de  duobus  . • 

80 

133 

. . gemmae,  . > 

33 

Prafe, 

121 

. . marinum  • 

33 

Pterocarpus, 

I06 

. . martis. 

73 

Ptinus, 

B.  3 

. . mirabile. 

48 

Pudding  ftone 

*35 

. . polychreltum. 

5° 

PuRe,  kinds  of. 

195 

. . polychrelt  ot  Glafer, 

99 

Pumice, 

172 

. . vitrioli. 

77 

Purple  of  the  ancients. 

*93 

Salt,  common. 

53 

Puzzolana, 

171 

....  petre,  42 

> 99 

how  manufactured 

Quadrupeds  to  defcribe. 

xi 

in  India, 

>99 

182 

....  of  Sedlitz, 

55 

188 

....  acid  and  neuter. 

45 

Quartz,  - 1 2 1, 

1 32 

fimple. 

96 

Quickfilver,  136, 

138 

....  in  water  to  deted. 

42 

*39 

Salmiac,  . . 

IOI 

*39 

Stindj  9 • 

1 7 1 

>39 

Sappare,  . . 

”4 

139 

Sapphire, 

>>7 

&bvCu>  j 
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Scarab;eus,  chafer,  n.  z 


Scheele,  . 136,  158 

Scheifer  fpar,  . 103 

Schiller  fpar,  . 113 

Schiftofe  hornblende,  1 1 5 

mica,1  . " 134 

Schiftofe  talc,  . . 109 

Schorl,  . . 120 

Schorlite,  . . 120 

^Scoriae,  . 174 

Sea  cow,  . 1 9 1 

Sea  eggs,  . 1 9,  193 

. . . low],  how  to  preferve,  20 
— weeds  to  be  examined,  192 
Seafons,  fucceffian  of,  185 

Sedative  fait,  . 96 

Seeds  to  preferve  and  tranfport, 
xv.  23,  26 
....  when  to  be  Town,  27 

Selenite,  . . 106' 

in  water,  62 

Semi-opal,  . 122 

Sepia,  . . 193 

Sepulchral  rites,  . 1 79 

Serpentine,  . no 

with  hornblende,  1 29 

- porphyry,  133 

Shells  to  defcribe,  jtiv 

Ship-building,  . 183 

Sidero-calcite,  , 104 

Sidneia,  . . 128 

Sidneian  earth,  103,128 

Sienite,  . 134 

Silex,  . . 103,116 


Siliceous  breccia,  135 

earth,  103,  134 

iron  ftone,  147 

....  ..  limeftone,  128 

porphyry,  133 

fpar,  . 126 

fandftone,  133 

fchillus,  123 

argillite,  132 


Siliceous  fchiftus,  with 

Page 

lime- 

Hone, 

132 

133 

133 

Silici-murite, 

109 

Siliciferous  argillite. 

130 

129 

I31 

Silk  grey  in  China, 

192 

Silpha,  . 

n.  2 

Silver,  . " 136 

> 138 

arfenical. 

1 40 

brittle,  vitreous. 

140 

horn. 

140 

140 

.....  red  ore  of. 

140 

140 

white  ore  of. 

140 

Slaggs, 

174 

Smalts,  . . 

1 55 

Smaragdite, 

118 

Soda,  . . 

46 

vitriolata. 

48 

Solid  air  of  Hali, 

«5 

Soya, 

184 

Snakes  to  defcribe,  xii.  21 

186. 

Sparry  fluor. 

1 05 

Spathofe  lead. 

141 

148 

Sphex,  . , . 

n.  6 

Sphinx, 

n.  4 

Spiritus  Sylveftris, 

45 

Sponges  to  colleft,  39 

» *93 

Steatites, 

1 10 

129 

Strawberry  feeds  to  preferve,  23 

Stream  tin. 

148 

Strontian  earth,  103, 

107 

Strontionite, 

107 

Sublimed  white  oxyde  of  arfe- 

nic,  . . 78 

Sulphate  of  alumine,  69 

2 Sulphate 


( 2H 


Pnge 

Sulphate  of  ammoniac,  102 

*  baryte,  . 108 

*  copper,  75,  145 

iron,  . t 73 

of  lead,  i 142 

lime,  62,  106 

magnefia,  55 

'• po tafia,  50,  99 

*  foda,  48,  100 

zInc>  75,  155 

sulphites,  . . g8 

Sulphur,  . . 169 

common,  170 

volcanic,  170  Trap, 

Sulphures,  . . 97  

Sulphuret  of  antimony,  136  

arfenic,  ^ryT' 

bifrnuth,  149 

copper,  149 

tin,  . 148 

Sulphuric  acid,  ; 97  ing, 

Sulphurifed  bifrnuth,  149  Tunftate, 

tin,  148  of  lime, 

zinc,  155  T ungftein, 

Sylvanite,  . . 161 

Sympathetic  ink,  153  Uranite, 


. . ^ ,1  Pag? 

Tin,  , » 136,  148 

Tin,  brown  tin- ftone,  148 

pyrites,  . 148 

ftream,  or  Cornilh  ore  of, 

148 

fulphurct  of,  148 

Tipula,  . . n.  6 

Titanite,  . 136,  161 

Topaz,  . .117 

Tortoifes,  to  defcribe,  xii 

preferve,  21 

Tourmalin,  . 120 

Trade,  queries  refpe&ing,  181 


with  hornblende, 

St 

• .'Trrrrmulleri, 

Trafs, 

TripoaikM 
Tfai,  an  Indian  plant  for  dye 

, 196 

158 
158 
36,  158 


1 1 6 

13 1 

131 

172 
1 14 


Swallows,  when  firfh  feen. 

190 

1 59 

1 59 

Tabanus,  . 

n.  6 

*59 

Tafa,  . L 

172 

*59 

Talc, 

109 

160 

Talcite,  . . 

109 

Uranium, 

159 

Talcofc  argillite. 

13° 

Tallow  mineral. 

1 69 

Vedam,  a facred  book 

of  the 

Tatack,  a fpecies  of  grafs. 

J95 

Bramins, 

178 

Tea  feeds  to  preferve, 

27 

Vegetable  alkali. 

98 

Tek,  what  fpecies  of  wood, 

, 195 

98 

Tellurium,  . 106, 

162 

Venetian  talc. 

109 

Tenebrio, 

n-  3 

Vefpa,  . 

n.  6 

Terra  lemnia. 

1 14 

'Vefuvian, 

1 20 

Terrafs, 

172 

Violet  fchorl. 

IZO 

Thumerftein, 

1 20 

Vital  air. 

82 

Tigers,  a 

189 

Vitiated  air. 

*5 

Vitreous 

( 2 

x _ Pape 

Vitreous  fpar,  . 10c 

Vitriolic  acid,  , 

Vitriol  of  copper,  h ^ 

Cyprus,  J44 

goflar,  155 

green>  , 14-7 

ofiron>  73,  147 

™e,  i06 

?*  potafh,  99 

toda,  7 100 

-Venus,  77,144 

Vitriol um  vi ride, 

Volatile  alkaline  gas, 

narcotic  la  It  of  vitriol, 

96 

' Spirit  of  fal  ammohiac, 

101 

Wakken,  . . I26 

Wafps,  . , . , 

White  arfenic,  . -,g 

-copperas,  77,155 

?••<••— oxyde  of  arfenic. 


15  ) 

tr 

White  vitriol,  77  , 

Wolfram,  4I,  ,>§ 

Wood  tin,  . . h8 

V ellow  orpiment, 

ZalFer  for  painting,  1 g * 

. . ,7s 

. . ,z& 

ZlnCf  ..  » i36>  154 

— •••aerated,  . j ^ 

blende  or  fulphurized,  1 - r 

0*1*  of.  . 

carbonate  of,  , c . 

chalk  of,  - 

mephite  of,  ^ f 

native  oxyde  of,  j 

vitriol  of,  . , 

••••••  fulphate  of, 

Zyirgon, 

& * • # 127 

• earth,  f Jz 

Zoology,  queries  concerning, 

v r 188 

Zufa,  « 

■ * » 104. 


the  end, 


